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CHAPTER 1
INTRODUCTION
Hospital and staff are faced with the difficult task of providing optimal, informed
individualized end of life eare. Assisting patients to make knowledgeable informed
decisions regarding the risks and benefits of in-hospital Cardiopulmonary Resuscitation
(CPR) can potentially prevent unnecessary patient and family suffering, optimize hospital
resources, and potentially eliminate needlessly generated hospital costs. The issues
surrounding in-hospital resuscitation and those associated specifically with positive
outcomes are widely varied and often associated with complex ethical situations. The
purpose of the study is to determine objective factors influencing patient outcomes after
CPR to help identify individuals at risk for a poor outcome.
Objectives

1. To provide essential outcome data regarding inpatient cardiac arrests.
2. To provide spécifié cardiac arrest outcome data related to the Blodgett and
Butterworth Campuses. This will include individual breakdowns that are
hospital and unit specific in the inpatient setting.
3. To identify individual charaeteristies that may effect survival following
inpatient cardiac arrests.
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4. To provide preliminary data from our cardiac database to further assess friture
outcomes and to assure continued monitoring and advancement in the area of
cardiopulmonary resuscitation in the inpatient setting.
5. To help identify situations with predominantly poor outcomes and assist
families with end of life teaching and the ability to improve informed
individualized end of life care.
Methods

This study was a retrospective analysis evaluating all patients documented in the
Cardiac Arrest Database at Spectrum Health Hospital. Spectrum Health has 1044
licensed beds consisting of two main acute care hospitals providing inpatient and
outpatient tertiary and acute care. The database consists of a registry taken from both the
Blodgett and Butterworth Campuses beginning in July of 2000 until July of 2002. It was
inclusive of all patients that underwent a cardiopulmonary arrest with documentation on
the hospital cardiac arrest record from both sites. For the purpose of the study, cardiac
arrest was defined as recommended by the Utstein Council guidelines for reviewing,
reporting, and conducting research on in-hospital resuscitation* (1997). The council
defines cardiac arrest as the “cessation of cardiac mechanical activity that is confirmed by
the absence of a detectable pulse, unresponsiveness, and apnea (or agonal respirations).*
Because there are many codes in which the primary responders may already be present or
falsely paged overhead, inclusion to the study required the completion of a hospital
cardiac arrest record and adherence to the specified study criteria for an arrest. Both
Blodgett and Butterworth function under one Cardiac Arrest Policy with resuscitation
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attempts documented on an identical form. Each campus has one set of code responders
as defined in the Cardiac Arrest Policy. All official code responders are to be ACLS
certified. When the event record is complete it is sent and entered into a previously
established data base. Problematic evaluations are to be forwarded for monthly review
by the Cardiac Arrest Committee.
Data collection
The portion of the data base that was used for this study was the combined
Butterworth and Blodgett data base that was initiated in July of 2000. Currently there are
approximately 500 event records recorded minus any repeat arrests. The data elements
collected in this data base include the following; patient name, initial or repeat arrest, age,
medical record number, unit of arrest, date of arrest, time of arrest, expiration date,
immediate survival, and patient status at the time of discharge. Any specific difficulties
noted during the arrest are also recorded (i.e. establishing airway, IV...). This data is
taken directly from the hospital cardiac arrest record and entered into the database by a
member of the Medical Staff Quality Improvement Team. It is based upon specific
criteria pre-established by the Hospital Cardiac Arrest Committee. The cardiac arrest
forms are filled out by an ACLS certified code responder at each arrest. The responders
are educated to document on this record during orientation and at the unit level, via in
services and participation in Mock codes. This is to minimize individual subjectivity and
increase the accuracy of the documentation during an actual arrest. All other elements
were obtained by retrospective chart review.
The following factors have been eliminated from the study as recommended by
the Utstien guidelines for reviewing, reporting and conducting research on in-hospital
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resuscitation/ The only exceptions to these guidelines are in reference to the age of the
Pediatric population and inclusion of the Emergency Department. The councils’
recommendation for the separation of Pediatric and Adults is at 20 years of age.
However, since the hospital makes the separation at age 18, it was agreed by the
reviewing bodies of Spectrum Health that the results would be more meaningful to
adhere to the Pediatric guidelines for our institution. Because there was no method to
separate which arrests were initiated prior to hospital arrival, all ED arrests were
excluded.
1. All patients with complete or partial DNR status
2. All Pediatric arrests (age <18).
3. All ED, OR arrests
4. All out of hospital arrests
5. Repeat arrests- only initial effort requiring CPR will be included.
Statistics
The following statistical tests were utilized in this study. Because there was a
large sample size the Pearson Chi-Square test for independence was used to determine if
there was an association between the independent variables and the survival outcome.
Continuous variables were analyzed utilizing the t-test for independence. A further
assessment was also calculated using the odds ratio (OR) at a 95% confidence interval
(Cl) and reported in relation to the primary outcome endpoints of those surviving.
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CHAPTER 2
BACKGROUND AND REVIEW OF LITERATURE
Background

Cardiopulmonary resuscitation was introduced in the 1960’s and has since been
performed and studied in many institutions. The effectiveness of current cardiopulmonary
resuscitation procedures remains uncertain despite the multiple scientific studies that
have been performed.* It is difficult to perform random, controlled studies on unexpected
arrests and sudden cardiac death. Factors felt to be associated with cardiopulmonary
outcomes vary from specific patient characteristics, physical factors associated patient
location and technology, as well as interventions applied during the arrest.
Older research 1980-1990
During the past twenty years, multiple studies have been done predicting the
survival after in-hospital CPR was performed. Because of the different outcome
endpoints and the variation of variables included in the study, survival until discharge has
become the most reliably reported endpoint of which to compare results (not all studies
report immediate, 24hour, 48 hour, and discharge survival as endpoints). Early studies in
the 1980’s report survival until discharge rates at an average of about 15%.^ ^ Cummins
and Graves^ (1989) reviewed 44 research studies involving cardiopulmonary
resuscitation and evaluated survival rates to hospital discharge. Rates ranged from 3% to
27% following in-hospital cardiopulmonary arrest. The wide range was attributed to the
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different studies inclusion and exclusion criteria and identified the need for a standard to
research cardiopulmonary resuscitation attempts.
Utstein Task Force
In 1990, the Utstein Task Force, attended by multinational cardiopulmonary
representatives proposed considering in-hospital resuscitation in uniform guidelines.*
The task force was composed of representatives from The American Heart Association,
The European Resuscitation Council, The Heart and Stroke Foundation of Canada, The
Australian Resuscitation Council and the Resuscitation Councils of Southern Africa. The
result was the release of “Recommended Guidelines for Reviewing, Reporting, and
Conducting Research on In-Hospital Resuscitation: the In-Hospital “Utstein Style.”* The
Task Force developed four sets of variables that would improve the reporting of inhospital cardiopulmonary resuscitations: hospital variables, patient variables, arrest
variables, and outcome variables. Along with the identification of key variables for future
researchers, the task force also proposed a standard set of definitions for these variables
in an attempt to provide consistency and establish a baseline that would assist researchers
to directly compare results. It would also provide the means for implementation of a
prospective reporting template for continued research.*
Progress during the 1990’s
Besides attempts to standardize research in the 1990’s, many other changes in the
acute care setting occurred in an attempt to improve outcomes related to in-hospital
resuscitation. Technological advances and availability of cardiac arrest equipment as well
as cardiac monitoring outside of the intensive care areas increased. Basic cardiac life
support (BCLS) and advanced cardiac life support (ACLS) underwent revisions with the
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expansion of algo-rhythms more applicable to the inpatient setting. Development of
hospital emergency response teams (code teams) requiring advanced training and
certification became prevalent. Along with this role came data collection and analysis of
resuscitations to audit the effectiveness of hospital teams and arrest outcomes. It was also
during this time period that hospitals began to more aggressively evaluate patients in
relation to the appropriateness of CPR as an intervention. In 1991 the passage of the
Patient Self Determination Act brought about the initiation of advance directives and the
push to educate families and patients to actively assist in end of life decision making. The
result was “do no resuscitate” orders along with the addition of “limited resuscitation”
orders in many institutions and withdrawal of support after unfortunate outcomes.
Literature Review
Cardiac Arrest Research 1990-1996
Early studies from 1990-1996 reveal similar results related to discharge survival,
ranging from 9-33 %. In a large study by Marwick et al®in 1991,710 patients were
studied prospectively revealing a 28% survival until hospital discharge. In 1994, Ballew
et al.^ reported a retrospective study of 313 patients revealing a 16% survival until
discharge and in 1996 Schultz et al* reported a retrospective study of 266 patients with
only a 9% survival until discharge. All of the studies were performed in the US and had
slightly different inclusion criteria, most notable of which was the inclusion or exclusion
of the emergency department (Appendix D). Another study published by Dhar^ (1995) in
Canada involved 285 pts and reported a 33% discharge until survival rate. The inclusion
criteria in this study is most notably different from the others including both inpatient and
outpatient arrests that were admitted to the ICU. It was designed to determine ICU
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resource consumption and length of stay following an arrest, rather than attempting to
predict factors associated with a poor outcome (Appendix D).
Cardiac Arrest Research 1997-2003
More recent studies ranging from 1997-2003 continue to report a wide range of
survival until discharge. In 18 recent studies published from 1997-2003 the survival until
discharge rates range from 5.3% to 42% (Appendix D). Possible reasons for such
variation continue to include non-uniform nomenclature, variable inclusion definitions,
variation of patient populations, diversity of hospitals, and code status. There are many
references made to an average survival until discharge rate of approximately 15% to
serve as a comparison to other studies. But, in order to put this comparison into
perspective, each study must be evaluated based on possible factors that might influence
the outcome results.
Non-uniform nomenclature and Variable inclusion definitions
Cardiac arrest is defined in the Utstein style as the “cessation of cardiac mechanical
activity that is confirmed by the absence of a detectable pulse, unresponsiveness, and
apnea or agonal respirations.* Although this definition appears to be pretty
straightforward, many hospitals have expanded on this definition to include true cardiac
and respiratory emergencies indicative of pending arrest. The definition of cardiac arrest
at Spectrum Health (Policy #C P0L -C 00-S0005) at the time of this study was “a
eessation of ineffeetive circulation and or respiration.” This broadens the definition of
eardiac arrest to include elective intubations, pending respiratory collapse, severe
respiratory depression related to narcotics, marked hypotensive episodes falling outside
of pulseless electrical activity (PEA), etc.. .Obviously it would be in a hospitals best
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interest to summon the code team as early as possible for assistance to try and
aggressively prevent full resuscitation efforts. It also provides an avenue for advanced
documentation in areas outside of the ICU, additional monitoring, and additional
specially qualified staff until the event has subsided or the patient is relocated into a
higher acuity area. The conflict arises in the ability of the researchers to distinguish
between such criteria and follow a consistent definition of cardiac arrest. Inclusion of all
arrests paged by means of a log or even a pre-established data base may not be adequate.
These may include many events in which a true cardiac arrest did not take place. For
instance, do they include only those arrest requiring compressions or do they include
respiratory events requiring intubation without compressions, defibrillation attempts for
arrhythmia with circulatory compromise, hypotensive episodes requiring only
medications, respiratory compromise requiring reversal agents etc... Inclusion of such
arrests would most likely alter outcome trends toward the positive, especially in the
immediate survival category. Each event must be evaluated by a standard set of
definitions for event and patient variables, but even this method can be highly subjective
depending on the documentation on the actual arrest record.
Another example of inconsistency is the return of spontaneous circulation
(ROSC). The American Heart Association'*^ refers to the restoration of circulation as
“return of spontaneous pulse, ineluding with pacemaker or extracorporeal membrane
oxygenation (ECMO), with good perfusion that was sustained for greater than twenty
minutes.” The Utstein style' refers to the time of ROSC as “the return of any palpable
central pulse in the absence of ongoing chest compressions. When intra-arterial blood
pressure recording is present, a systolic blood pressure is greater than or equal to 60 mm
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Hg is equivalent to a palpable central pulse.” Van Walraven et al*^ refer to ROSC as the
return of any spontaneous circulation lasting two or more minutes or the end or
resuscitative efforts. This allows for a wide range (0-20 min) in which to determine if
ROSC was achieved and is it calculated from the time the code was called or the start of
CPR? What length of time with ROSC marks the end of the code and immediate
survival? There is a definitive need for a standard set of definitions of all patient, event
and outcome variables. If established it would help to avoid selection and observational
bias and direct comparison of results. Currently, the Utstein style provides the most
widely accepted guidelines and a few studies have been published after utilizing the
template.

Recent research reviews utilizing the Utstein template have been positive

suggesting minor adjustments*^ with the most notable criticism of the template being
laborious relative to time.*^
The American Heart Association also provides a National Registry for
Cardiopulmonary Resuscitation (NRCPR) event record.*** This would incorporate a
standard form in which all resuscitations are documented as well as detailed guidelines
for completion of the event record with standard definitions. It also includes a
recommended resuscitation review to address quality management issues and a separate
section to be completed from the medical record post arrest for research purposes.
Drawbacks to the registry include the follovving; the addition of a new form that is quite
possibly more detailed than the previous, additional education required to follow the
registry guidelines for form completion, a somewhat lengthy resuscitation evaluation and
medical review requiring the hospital record, and there is a cost associated with
incorporation of the registry into the hospital. Positive aspects for the hospital would be
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belonging to a national registry with standardized forms and definitions. An ongoing
assessment for quality improvement would be addressed, as well as access to a template
for NRCPR patient and event demographics. A report regarding your facility and a
comparison group can be established from this data.
Variation of patient populations and diversitv of hospital settings
Other factors influencing outcomes include a large variation of patient
populations and the diversity of the hospital setting. Many of the studies are done in
different countries. Out of the 21 studies reported from 1995-2003 only seven of the
studies were done in the United States, four in the United Kingdom, three in Sweden, two
in Canada, and one each in Portugal, Finland, Greece, and Holland. The sizes of the
studies vary from 111 arrests to 1633 (Appendix D). They target very different patient
acuities, co-morbid conditions, and interventions at the time of arrest. For instance, two
of the studies include only Intensive Care Unit (ICU) patients. But even in these two
studies the inclusion criteria is different. One includes all arrests occurring in an inpatient
ICU and the other patients admitted to the ICU after survival of an initial arrest.*'*
Inclusion of certain specialty areas such as the Emergency Department (ED), Operating
Room (OR), Post Anesthesia Care Unit (PACU), Cardiac Catheterization lab, and
observational units also remain inconsistent. The inclusion of short day stay areas,
clinical decision units, or observational areas may trend results up, since theses are
typically patients of low acuity. Inclusion of the ED may trend results down since these
are typically patients of higher acuity and the arrest may have been initiated outside of
the hospital. They also may have been associated with a delay in treatment or inconsistent
treatment from that of the inpatients of the hospital. Many studies include arrests in the
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ED, some eliminate arrest prior to arrival to the ED, but many do not specify (Appendix
D). Some studies provided only minimal inclusion information such as “all adult
inpatients,” whiles others specify items such as specialty areas, and the cut off areas of
age between pediatrics, adults and code status.
Code Status
The last most notable reason for variation is the effect of code status on
resuscitation outcome. Patient code status can be broken down into “do not resuscitate,”
partial resuscitation, and limited code status (DNR, partial DNR or limited codes).
Hospital aggressiveness in establishing advance directives, DNR status, and withdrawal
of life support can vary greatly. This selection can also become biased limiting itself to
only select groups i.e. cancer patients, decreased functional status, etc.. .Not all studies
provide information addressing this area and of those that do, it appears to vary greatly.
There are no standard treatment options with like definitions that are utilized in all
hospitals. For instance, the choices may include only “full code and full DNR.” Others
may also include limited code criteria as well, such as palliative eare, CPR only,
medications only, no intubation, defibrillation only etc. One study in the UK by
Hodgetts, reports a total of 1023 deaths over a period of one year and in 88.5% of the
deaths there was a DNR policy in place. The arrest team was activated for a total of 118
arrests (not including any arrest with DNR orders).

A similar size study by Myrianthef

in Greece reported 111 patients over a two year time period in which arrests were
called. Only two patients had a DNR order due to advance disease but were included into
the study because of vasopressor and inotropic support with CPR and advanced cardiac
life support (ACLS) performed by published guidelines. In 1997 Cummins et al *reported
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a mean DNR order frequeney rate of 3-4 % (high of 9%) written for in-patient medieal
services. Hopefully, in the more recent years the percentage of patients engaging in end
of life conversations with their caregivers has continued to increase, but are the number
of actual DNR orders written reflective of this education. Another study in the United
States by Dumot et al

reported 445 patients receiving full ACLS with 37 patients

eliminated after receiving only limited interventions (7.6%). None of the 37 patients
survived until hospital discharge. Obviously the inclusion of such a patient population
may trend outcome results down. Aggressive withdrawal of treatment post arrest may
also influence results with inclusion of such a population trending the results down or
exclusion trending the results toward the positive.
Special areas of interest
There are a many number of specialized variables of interest in which recent
eardiac literature can be focused. Not all of the literature is focused on the same variable
of interest in relation to outcome. For instance, most of the recent research will report a
survival until discharge percentage but the focus of the study can vary greatly and
therefore limit the comparability. The recent literature from 1997-2003 can be broken
down in to about five major area of interest. They are the following; CPR selection and
patient code status, predictive scores and decision trees, in-hospital resuscitation teams
and prevention, and patient and event variables influencing outcome.
CPR Selection and Patient Code Status
Despite advances in technology, medicine, and very sophisticated guidelines for
the treatment of cardiac arrest, patients still have only a 10 -20% chance of surviving
until discharge from the hospital.^ Because of our inability as health care providers to
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dramatically increase this figure, much of the recent literature has been directed at
establishing those patients appropriate for this intervention. Although almost all providers
would agree that not all individuals are appropriate to receive aggressive measures there
is very little agreement on whom this “population” would be. There are many complex
medical, ethical and financial decisions to consider.* Throughout time in the inpatient
setting CPR has shifted from an elective intervention to a standard of care, even in the
most futile of situations, unless otherwise indicated. Attempts to establish decision trees
and prognostic indicators have not been widely accepted.*^ The threat of potential legal
involvement has also shifted these decisions away from the providers and towards the
patient and families particular wishes. Despite advancements to include patients and
family in this decision making process there seems to be little advancement in the
scientific nature of these decisions.* Conversations ftrequently evolve around the patients
“wishes” or “what the patient wanted” with little or no conversation regarding the
percentages of survival, potential for undesirable outcomes, or even an in-depth
eonversation regarding the procedures and equipment associated with CPR (i.e. foley
eatheter, central lines, intubation, nasogastric tube etc..). Many times these conversations
do not take place until the actual time of crisis giving little time for families to objectively
digest this information. The views of the health care provider regarding end of life care
may also sway the decision making process away from an educated deeision that is both
compassionate mid scientifically based.
Who should receive CPR?
Who should receive CPR is still an area of controversy among hospital caregivers.
Fried argues that in situations where there is a consensus of medical opinion that there is
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no reasonable likelihood of meaningful survival, it should be withheld/^ In an article
written by Weil, MH, PHD released in April o f2003 the ^propriateness of CPR for
patients with terminal illness is discussed. Weil argues that the decision not to resuscitate
remains a “reasoned medical judgment” and can ultimately not be overruled.

In cases

of disagreement, he recommends a series of consults from social work to pastoral care
and a second opinion from another physician. If there is still no agreement he proposes
transfer to an alternate physician and /or facility. In a study published in 1997, Schultz et
al

concludes that “the time has come for the medical profession to consider using CPR

in a more judicious fashion, while considering not only the patient’s autonomy and the
family’s wishes, but also the physicians’ responsibility to provide care consistent with
medical reality.” When the intervention has no reasonable likelihood of redeeming
benefit, it is futile. ^ Fried defines benefit as “the meaningful survival to the point that
the patient may be discharged from the hospital and return to some minimally meaningful
existence.”^^ Caregivers are encouraged to critically evaluate each situation based on the
potential to harm or benefit to the patient. For example, CPR on a patient with terminal
disease may inadvertently cause further hypoxia, decreased neurological function, and
other iatrogenic injury which may result in a completely dependent existence. This is
clearly without benefit to the patient and quite possible escalating his discomfort.^^
Others argue that CPR is, in and of itself, “undignified, violent and painful” and should
be reserved for those situations that can clearly provide benefit.

This is also a concern

in regards to limited interventions. Dumot et al tracked 37 patients with limited
interventions and their outcomes. All of the outcomes were consistently poor. None of
the patients survived, concluding that the futility of limited interventions equal to those
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with complete do not resuscitate orders.

Caregivers would have to seriously question

the appropriateness of such interventions in relation to patient suffering, use of
caregivers’ time and financial resources.
There are others, however, that actively question the physicians’ ability to
objectively determine end of life decisions. One study in 1996, attempted to determine
the extent of variability in the administration of Advanced Cardiac Life Support (ACLS),
and if age was associated with variability.^^ The authors concluded that despite clearly
outlined protocols, patients received wide variation in the duration and number of
interventions during ACLS. They also concluded that the patient age may influence the
intensity of ACLS, as it was negatively correlated with the number of interventions
provided.^^ Concern is expressed that this type or “slow code” may be the physicians’
way of making futility judgments at the time of ACLS without consensus of the patient
and/or family during prior discussion. This line of reasoning is questioned because of the
imprecise and value laden definitions of fufility.^^

In his article. Fried also references a

survey in which physicians acknowledge making independent decisions about futility to
withhold treatment without the knowledge or consent of patients.^^ There is no
consensus of what futility implies. De Vos in 1999 agrees that physicians have no
responsibility to provide unreasonable or futile care.^^ But his definition of futility is
much different than previously defined by Weil. Weil associates futility with redeeming
benefit and benefit as the ability to be discharge fi-om the hospital to some meaningful
existence.

De Vos approaches futility as having no consensus unless in a situation of

zero chance of survival.^^ Physicians can withhold treatment without consent of the
patient or family in situations of zero chance of survival, but are otherwise obligated.
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Failure of many predictive scores or decision trees to be able to accurately predict
situations of zero survival further support the position that physicians can not make
predictions of survival with a high degree of accu racy .S an d ers also criticizes the
caregivers’ ability to determine meaningful survival.^^ He questions using discharge
survival as an endpoint for meaningful. What about the patient that survives an initial
arrest to have meaningful interactions with their family only to later to die? Are these
last days of life to be disregarded as futile? This is further supported by our inability to
accurately determine who will or will not have neurological recovery post 24 hours after
anoxic brain injury. He concludes that if our goal is to prevent episodes of futility we
need to be able to better predict post-resuscitation neurological recovery.^^
Others propose changes in the current practice of issuing “do not resuscitate
orders.” In an article published in January o f 2003, Choudhry proposed a new way of
addressing the “limited” codes.^* Currently most limited resuscitations involve the
selection of specific interventions to be performed in the event of an arrest. These types
of limited resuscitations are typically associated with poor outcomes.^* Choudhry
proposes a “Limited Aggressive Therapy Order (LATO) that does not distinguish
between interventions, but rather situations that may be of higher success and lower
likelihood of neurological impairment.^* Many families are tom between aggressive
treatment and possibly promoting situations of severe neurological damage. However,
were the patient to be in a situation associated with a high percentage of success (i.e.
witnessed shockable rhythms) or of a known cause (iatrogenic complications during a
procedure) M l interventions would be given. Choudhry proposes three types of orders; 1)
CPR which would be performed with M l ACLS guidelines in all circumstances, 2) A do
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not resuscitate order where no CPR is performed at all, and 3) CPR is performed under
certain circumstances specifically identified. He proposes three circumstances including;
witnessed shockable rhythms, OR, or iatrogenic complication following a procedure,
benign test, etc... This would eliminate situations of limited resuscitations in which the
family has not been guided to make knowledgeable decisions. It may also possibly
eliminated situations of prolonged neurological damage with little chance of meaningful
recovery that families wish to avoid.
Financial Costs
Currently there is little research addressing the costs associated with in-hospital
resuscitations. In 1998, Thel et al analyzed the hospital costs of caring for such patients.
They estimated that CPR was performed in 40% of all hospital patients that die.^’ In a
study of 151 arrests, there was a reported 85% immediate survival rate and subsequent
transfer to an ICU. The discharge survival rate was 5%. When translated into monetary
figures they estimated a total cost of 1.1 million dollars and 161,000 dollars for every
patient discharged alive.^^
In 1996, Dhar et al

also studied intensive care utilization folloAving successful

CPR. The study consisted of 285 pts with a 33% survival until discharge. It was found
that hospital survivors had longer ICU stays and longer hospital stays than non-survivors
(p<.001). They did not calculate total hospital costs but compared the average laboratory
and pharmacy cost per admission. These were foimd to be greater hospital survivors.
They concluded that “attempts to appropriately limited therapy in patients with poor
prognosis may help to direct resources towards patients who will benefit.
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Prognostic Scores and Decision Trees
Prognostic Scores
There are several efforts to establish predictive scales or scoring methods to
establish survival post arrest.^*

^ None of theSe scoring methods are particularly

well accepted in the medical community. This is most likely due to the limited testing of
such scores in repetitive well controlled research studies at multiple sites as well as the
inability of such scores to accurately predict zejco percent survival of particular patient
groups. The most common test evaluated is the Pre-arrest Morbidity Score (PAM), the
Prognosis after Resuscitation Score (PAR), the modified PAM, Glasgow, and the
APACHE II score.
In a study by Bowker in 1999, the use of three morbidity scores were evaluated on
their ability to predict unsuccessful CPR outcomes. This study consisted o f 264 patients
and the PAM, PAR, and the Modified PAM were tested. Bowker concluded that all three
morbidity scores did accurately identify a group of patients who scored above a specific
number and did not survive resuscitation.^^ The sensitivity for predicting unsuccessfiil
CPR varied between 20 - 29%. Using all three scores in combination identified 42% of
the unsuccessful CPR attempts. The authors conclude that the “use of morbidity scores
are likely to need further refinement in order to be a usefid bedside tool for predicting
success for individual patient resuscitation attempts.^^
Ebell in 1997 also evaluated the PAR, PAM score as well as the APACHE
score.^‘ In a study of 656 patients the researchers evaluated all adult inpatient arrests at
three facilities. The conclusion was that none of the décision-support tools studied
effectively discriminated between survivors and non-survivors for the outcomes of
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immediate survival and hospital discharge/^ An additional study by Cooper et al

also

attempted to develop a Resuscitation Predictive Scale to be used during the arrest to
indicate survival. The researchers studied 658 cases and reached the conclusion that the
RPS scale was predictive at 90 % in cases lasting 15 min or longer. This is indicative
again of the need to ftirther refine prognostic tools before their use in individual patient
practice.
Decision Trees
Besides the use of prognostic scores and scales there have also been attempts at
decision trees during resuscitation events that would be indicative of poor patient
outcomes. The most notable of these has been researched by VanWalraven et al.^* This
clinical decision rule was first introduced by Walraven in 1998 and has since been
retested ft^om a very large data base (five teaching hospitals) at a community teaching
hospital in Georgia. Historically, decision aids have typically operated poorly when
retested at other sites. In this particular study data firom 2181 in-hospital arrests fl-om
1987 until 1996 were studied. Arrest were evaluated based on their ability to fit a
decision tree that included if the arrests was witnessed, had an initial cardiac rhythm of
either ventricular tachycardia or ventricular fibrillation, a pulse within the first ten
minutes of chest compressions, and whether the patient lived to be discharged firom the
hospital or not. The researchers concluded out of 327 arrests in which patients were
discharged firom the hospital, the decision tree was satisfied in all but three cases. The
result was a sensitivity of 99.1 % (95% Cl, 97.1 %- 99.8%). The decision aid had a
negative predictive value of 98.9% (95% Cl, 96.5%-99.7%). Only 1.1 % of the arrests
that the decisions aid predicted to have no survival were discharged from the hospital."
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While these results are more promising than any of the predictive score, they are still in
need of further validation and have been the topic of criticism. The most notable being
the position of those such as Sanders

who argue the prognostic importance of co-

morbid conditions. Other concerns include the following; the assumption that all cardiac
arrests have similar causes, that the decision tree does not give adequate consideration for
what went on during the first ten minutes of the arrest, and that it does not give adequate
consideration to “time down” when grouping into the category of un-witnessed arrests.**
Resuscitation Teams
There are very few studies directed at evaluating the effectiveness of the
resuscitation team and the development of a formal set of responders that are ACLS
certified. One study^^ consisting of 808 patients was directed at evaluating the
effectiveness of a resuscitation training program. This was a prospective study over a
period of 3 years that evaluated immediate, 24hr and discharge survival rates. The goal
was to improve resuscitation performance outside of the CCU. The study began with the
employment of a training officer which began training staff in BCLS and ACLS in areas
outside of the CCU. At the end of year one of the study immediate survival was
significantly lower on the Wards than in the ICU (p=.039). By the end of the third year
of the study, however, there was no significant difference in immediate survival between
the ward and the CCU. They also concluded that the number of recorded difficulties at
arrest with equipment, staff and skills that were significant to immediate survival in years
one (p<.001) and two (p<.001) were no longer significant by year three (p=.657).^^
Another study published in 2001 by Henderson^^ was directed to assess the
impact, not only in patient outcome but also in documentation, of a formal resuscitation
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team for one year following its creation. This was a retrospective study utilizing the
Utstein guidelines. It consisted of 70 arrests in year one prior to intervention, and 150 in
year two, post-intervention. The results included increases in survival from year one until
year two in ROSC (P<.0001), bradycardia/perfusion difficulties (P<.0003), and
PEA/asystole (P=.013). Ventricular fibrillation and ventricular tachycardia were the only
rhythms without significant increase in survival. The researchers conclude that this data
fiirther supports the need for a formalized, well trained resuscitation team.^^
Prevention
Most of the research involving cardiac arrest is indirectly aimed at prevention
after the arrest has taken place. Establishing means of identifying populations at risk for
a poor outcome, morbidity scores, and decision trees are an attempt to target poor
survival and withhold lifesaving measures. The developments of trained resuscitation
teams are an attempt to improve the management of the arrest itself. There is very little
research aimed at preventing the arrest. One such study^’ done in Australia, evaluated if
earlier interventions by medical emergency team prompted by clinical instability, could
reduce the incidence of and mortality of unexpected cardiac arrests in the inpatient
setting. The study was published in 2002 and evaluated all patients admitted into a 300
bed tertiary referral teaching hospital. The authors estimated that 4-7% of all admissions
into tile hospital are associated with an adverse medical event and that up to 70% of these
events were preventable.^’ The intervention called for an immediate response of an
emergency medical team (two doctors and one intensive care nurse) to any situation
meeting a preset criterion for patient instability. The incidence of and mortality fixim
cardiac arrest was calculated before the intervention in 1996 and after the implementation
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of the intervention in 1999. The result was a reported reduction in the incidence of
cardiac arrest from 3.77 per 1000 admissions in 1996, to 2.05 in 1999. An associated
decrease in mortality was also reported, going from 77% in 1996 to 50% in 1999. This
was associated with a 50% reduction in the incidence of unexpected cardiac arrest (odds
ratio 0.50, Cl 0.35 to 0.73).^’ The authors conclude that early intervention by an
emergency medical team in clinically unstable patients can significantly reduce the
incidence of and mortality from unexpected cardiac arrest.^^
Another such study published in 2001 by Hodgetts et al

was to determine the

incidence of avoidable cardiac arrest among patients receiving resuscitation. They also
wanted “to establish how location and individual or system factors influence avoidable
arrest in order to develop an evidence based preventive strategy.”^® Each arrest over a
period of one year was reviewed by an expert panel. Out of 118 cases, the panel
unanimously agreed that 61.9 % of arrests were potentially avoidable and 100% of the
potentially avoidable arrest were judged to have received inappropriate treatment.

The

study also concluded that the odds of potentially avoidable arrest were 5.1 times greater
for patients in general wards than critical care areas (P<.001); patients in critical care
areas were more likely to survive (p<.001); and the odds of potentially avoidable arrest
were 12.6 times greater for patients nursed in a clinical areas determined to be
inappropriate for the chief complain (P<.002).
Patient and Event Variables Influencing Outcome
Mapy other studies have identified areas based on poor outcomes in which
preventative measures can be installed to potentially improve outcomes. Dumot et al
concluded that “very ill patients in unmonitored beds are at increased risk for a non-
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witnessed cardiac arrest and poor outcome during the night.” Studies have identified un
monitored patients as suffering poorer outcomes.

Age has also been a factor

associated with poor outcomes in several recent studies. Ages less than 70 years were
significantly more likely to survive in three recent studies/^ ^

and ages less than 60 in

two other recent studies.* ^ Ages greater than 80 years were associated with decreased
survival in one study.* The location of the arrest has been associated to be significant in
some studies/’

while not significant in others.* ^* This is a factor that probably varies

greatly fi-om the location of the study and the institution. Identification of such factors
will hopefully stimulate preventative measures and follow up research to eliminated areas
significantly at risk for poorer outcomes.
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Chapter 3
Methodology
Study design
This study was a retrospective analysis evaluating all patients documented in the Cardiac
Arrest Database at Spectrum Health Hospital. Spectrum Health has 1044 licensed beds
consisting of two main acute care hospitals providing inpatient and outpatient tertiary and
acute care. The database consisted of a registry taken from both the Blodgett and
Butterworth Campuses beginning in July of 2000 until July of 2002. It was inclusive of
all patients that underwent a cardiopulmonary arrest with documentation on the hospital
cardiac arrest record from both sites. For the purpose of the study, cardiac arrest was
defined as recommended by the Utstein Council guidelines for reviewing, reporting, and
conducting research on in-hospital resuscitation.* The council defines complete cardiac
arrest as the “cessation of cardiac mechanical activity that is confirmed by the absence of
a detectable pulse, unresponsiveness, and apnea (or agonal respirations).* Because there
are many codes in which the primary responders may already be present or falsely paged
overhead, inclusion required only the completion of a hospital cardiac arrest record as
specified in the hospital cardiac arrest policy and adherence into predefined inclusion
criteria for an arrest. Both Blodgett and Butterworth fimction under one Cardiac Arrest
Policy with resuscitation attempts documented on an identical form. Each campus has
one set of code responders as defined in the Cardiac Arrest Policy. All official code
responders are to be ACLS certified. When the event record is complete it is sent and
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entered into a previously established data base. Problematic evaluations are to be
forwarded for monthly review by the Cardiac Arrest Committee.
Studv Site and Subjects
Prior to data collection the study was approved by both the Spectrum Health
Research and Human Rights Committee. Consent was also obtained by the Grand Valley
State University Research and Development Committee. Appendix A is included as
evidence of this approval. Any individual data collected in this research was in
accordance with the most recent HEPPA guidelines with respect for individual patient
confidentiality. All patients in the Spectrum Health Data Base were issued a unique
patient identifier not traceable to patient name or medical record number. The portion of
the data base that was used for this study is the combined Butterworth and Blodgett data
base that was initiated in July o f 2000. There were approximately 500 event records
recorded minus any repeat arrests. The data elements collected in this data base included
the following; patient name, initial or repeat airest, age, medical record number, unit of
arrest, date of arrest, time of arrest, expiration date, immediate survival, and patient status
at the time of discharge. Any specific difficulties noted during the arrest are also recorded
(i.e. establishing airway, IV...). This data was taken directly fi-om the hospital cardiac
arrest record and entered into the database by a member of the Medical Staff Quality
Improvement Team. It was based upon specific criteria pre-established by the Hospital
Cardiac Arrest Committee. The cardiac arrest forms are filled out by an ACLS certified
code responder at each arrest. The responders are educated to document on this record
during orientation and at the unit level, via in-services and participation in Mock codes.
This is to minimize individual subjectivity and increase the accuracy of the
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documentation during an actual arrest. Ali other elements need to be obtained by
retrospective chart review.
The following factors have been eliminated from the study as recommended by
the Utstein councils’ guidelines for reviewing, reporting and conducting research on inhospital resuscitation.' The only exception to theses guidelines being the exclusion of the
ED dept and the age of the Pediatric population as explained in Chapter 1.
1. All patients with complete or partial DNR status
2. All Pediatric arrests (age <18).
3. All ED, OR arrests
4. All out of hospital arrests
5. Repeat arrests- only initial effort requiring CPR will be included.

Data Collection
Definition of Key Terms
1. Cardiac Arrest- The following definition is recommended by the
American Heart Association guidelines for reviewing, reporting, and
conducting research on in-hospital resuscitation. The Utstein Council
defines cardiac arrest as “cessation of cardiac mechanical activity that is
confirmed by;
1. Absence of a palpable pulse
2. Unresponsiveness due to any cause
3. Apnea, agonal respiratory attempts, or artificial ventilation.*
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2. False arrest- Resuscitation response for an event that does not
represent a true cardiopulmonary emergency. No ACLS or BCLS
interventions are necessary.
3. Resuscitation attempt- any attempt to restore effective circulation
and/or respiration including; any event requiring chest compressions
and/or defibrillation^ and any event that requires emergently assisted
ventilation and/or airway intervention.*

Data collection/Coding
The following table contains all of the data elements separated into patient
variables, event variables and outcome variable included in this study (Table 1). The
specific directions for coding are listed at the far right column as well as any inclusion or
exclusion criteria for specific elements in the study.

Table 1 Data Elements, Definitions and Coding
DATA ELEMENTS

DEFINITIONS

DIRECTIONS/CODING

Patient Variables
1. Patient identifier

All Spectrum Health Inpatients excluding
Pediatrics (age <18), Emergency
Department, and Operating Room
patients

-All Spectrum Health inpatients are
assigned a imique ID number when entered
in to the hospital data base to respect patient
confidentiality.
-Does not include outpatient areas unless
inpatient traveling to outpatient area for
procedure.
-Does include inpatients with observational
status
-Includes PACU, Cath lab, and inpatients in
radiology or special procedures.

2. Location

Major location by campus at the time of
cardiopulmonary arrest.

-Recorded as either
1. Blodgett (BL)
2. Butterworth OBW)
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3. Unit-general

The general location of the patient at the
time of arrest.

4. Unit-specific

The specific unit the patient was located
on at the time of the arrest.

BL- Blodgett
E. Medsurg
22- ID
23- IE
24- 3D
25- 3E
26-4D
F.ACC
27-4E
28- MCC
29- SICU
30- CCU
31-Bum unit
G. Obstetrical
32- LDR
33- 4B Ante partum
34- 4C postpartum
H. Other
35- Radiology
36- PACU
37. Cath lab
38- Other- remote area not actual unit fi'ont lobby, cafeteria...

5. Admission Status

Numerical Description of how patient
entered the Spectrum Health System

-General floor type recorded as either
1. Medsurg-BW
2. ACC-BW
3. Obstetrical-BW
4. Other-BW (remote areas not actual unit)
5. Medsurg-BL
6. ACC-BL
7. Obstetrical-BL
8. Other-BL (remote areas not actual unit)
-Includes all inpatient areas accept
Pediatric, ED, OR.
-Includes PACU, and specialty areas for
inpatient testing
-Numerical number assigned for each
specific unit for both campuses.
BW-Butterworth
A. Medsurg
1-7N
2-6N
3- 5S
4- 2S
5- 4W
6- 6S
7-6C
8- 5W

B. ACC
9- MCCS

10- sees
11- MIM
12- SCC-East
13-4S
C. Obstetrical
14- 2C
15- 3C
16-4C
17- 5C
D. Other
18- PACU
19- Radiology
20- Cath lab
21- Other - remote area not actual unitfi’ont lobby, cafeteria...
Recorded as previously coded in data base.
1- Physician referral
2- Clinic referral
3- HMO referral
4- From a hospital (inpatient)
5- From a skilled nursing facility
6- From another Health Facility
7- Emergency Room
8- Court/law enforcement
9- Information not available
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6. Admission Diagnosis

Reason for admission

7. Admission Diagnosis
Code
8. Primary admission
Diagnosis
Classification

Numerical number assigned to each
different admission diagnosis
Specific Code Classification assigned to
each diagnosis
(See Appendix C -Admission Diagnosis
Classification Tool)

9. Primary ICD9 Code
classification

Majot ICD-9 code classification category

10. Secondary ICD-9
Code classification

Any other Major ICD-9 Code falling into
a second classification category

11. Existing ICD-9 Code
classifications > 2

Major ICD-9 Codes falling into more
than two code classifications categories

12. Age
13. Gender

Self-explanatory
Self-explanatory

14. Monitored

Any arrest occurring while currently on
telemetry monitor as indicated on the
hospital arrest record

15. Witnessed

Any arrest that is seen, heard, or
monitored (AHA 1997) as indicated on
the hospital arrest record.

16. Initial or Repeat
arrest

Self-explanatory

Admitting diagnosis as recorded in medical
record (hospital face sheet).
Recorded as numerical number specifically
assigned to that diagnosis
Recorded numerically as the following;
1-Cardiovascular
2-End-stage disease
3Infectious disease/ systemic infection
4- GI / Mise
5- Trauma
Recorded numerically as the following;
1-Cardiovascular
2-End-stage
disease
3Infectious disease/ systemic infection
4- GI / Mise
5- Trauma
Recorded numerically as the following;
0- None
1-Cardiovascular
2-End-stage
disease
3Infectious disease/ systemic infection
4- GI / Mise
5- Trauma
Recorded as one or more of the following
1. Yes
2. No
Recorded as years for patients >18 yrs
Recorded as either
1. Male
2. Female

Record as either
1. Yes
2. No
3. Unknown
Recorded as either
1. Witnessed
2. Un-witnessed
3. Unknown

-Multiple arrests separated by the return of
spontaneous circulation (ROSC) for >20
min (AHA, 1997). Any ROSC for period
lasting longer than 20 min indicates the end
of one event. Any future decompensation
meeting the requirements of an arrest
should be reconfed as a separate event,
-only initial event included.
Recorded as either
1-Initial
2-Repeat
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Resuscitation attempt- any attempt to
restore effective circulation and/or
respiration.
-Any event requiring chest compressions
and/ or defibrillation (AHA 1997).
-Any event requiring emergently assisted
ventilation and /or airway intervention
(AHA 1997).
-Any event outside of the above criteria.
- Unable to determine fi"om arrest record.
Patients’ code status at the time o f arrest
as specified on hospital code sheet in the
patients medical record.

Record as either
1.Cardiac
2.
Respiratory
3. Other
4. Unknown
as indicated on the hospital arrest record

19. Code Status Change

Was the patient’s code status changed
after the arrest (i.e. made DNR or partial
DNR after the initial arrest)?

20. CPR required

Were chest compressions performed?

21. Cardiac Arrest - no
resuscitation attempt

Actual cardiac arrest but not resuscitation
attempt for the following reasons;
1. Immediate change in patient DNR
status.
2 Found dead or considered futile by all
members present.
3. Found to be full DNR after arrest
paged.

Recorded as either
1. Yes, made partial DNR
2. Yes, made full DNR/ comfort
measures/withdrawal of support
3. No change in code status was made
Recorded as either
1.Yes
2.
No
3. Unknown
Recorded as either
1. Immediate change in patient DNR status.
2 Found dead or considered futile by all
members present.
3. Found to be full DNR after arrest paged

22. Resuscitation
intervention

Actual intervention or combination of
interventions done during the course of
the arrest

23. False Arrest

Resuscitation response for an event that
does not represent a true cardiopulmonary
emergency. No ACLS or BCLS
interventions are necessary.
Did the patient require intubation during
the course of the arrest?

17. Type of Arrest

1. Cardiac
2. Respiratory
3. Other
4. Unknown
18. Code status

22. Intubation

24. Initial Cardiac
Rhythm

The initial cardiac ihythm recorded on the
arrest record at the begirming o f the code

Recorded as either
1. Full code
2. Partial code
3. Full DNR
4. Changed to full DNR diuing arrest.

Recorded as
1. Defib only
2. Chest compressions only
3. Airway intervention only
4. Combination interventions
5. Medications only
6. None
7. pacemaker only
Recorded as eiftier
1. Yes
2. No
Recorded as either
1.Yes
2.
No
3. Previous intubation / trach prior to arrest.
Recorded as either
1. VTACH/VFEB
2. Asystole
3. Other
4. Unknown
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Event Variables
25. Response Time

26. Time until CPR
started
27. Defib Administered

28. Time until r Defib
29. Time until return of
spontaneous circulation
(ROSC)

30. length of arrest

31. Shift of arrest

Time from initial arrest paged until the
arrival of code responders. Left blank if
unable to calculate from the information
provided on the arrest record. Any entry
of 0 indicates responders already present
at the time of arrest.
Time from the actual arrest paged until
the initiation of CPR

Calculated from the recorded time on the
hospital arrest record and recorded in
minutes.

Was defibrillation indicated and
administered during the course o f the
code. Recorded as unknown if unable to
determine from the information on the
arrest record.
Interval from event onset until first
defibrillation (AHA, 1997).
Time from the start of chest compressions
until the return o f spontaneous circulation
lasting 2 or more minutes or ftie end of
resuscitative efforts (Walraven et al,
2001). If invasive line established an
arterial pressure >60 (AHA, 1997).
Time from when the arrest was paged
until the end of resuscitation efforts.

Recorded as either
1. Yes
2. No
3. unknown

Actual time of the arrest recorded as the
appropriate shift

Record as either
1. Day (0700-1459)
2. Evening (1500-2259)
3. Night (2300-0659)

Calculated from the recwded time on the
arrest record and recorded in minutes.

Calculated from the cardiac arrest record
and recorded in minutes.
Calculated ficm the cardiac arrest record
and recorded in minutes.

Calculated from the cardiac arrest record
and recorded in minutes.

Outcome Variables
32. Immediate Survival

Was ROSC established for >20 minutes?

33.24 hour survival

Did ftte patient survive >24 hours post
arrest?

34. Hospital discharge

Did the patient survive to be discharged
from the hospital?

35. Dischm-ge status

Status of patient at discharge

Record as either
1.Yes
2.
No
Record as either
1.Yes
2.
No
Recorded as either
1.Yes
2.
No
Current discharge status coded in hospital
data base as;
1- Discharge to home or self care
(home/self)
2- Transfer to short-term hospital (s-term
hos )
3- Transfer to skill nursing home (SNF)
4- Intermediate care center (ICF)
5- Another type institution (other)
6- Home with home health (home hlth)
7- Left against medical advice (AMA)
8- Home with home IV provider (home IV)
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19- Expired outside hospital (exp-out)
20- Expired (expired)
50- Hospice -home (hospice-H)
51- Hospice medical facility (hospice-f)
36. Length of stay post
arrest
37.
38.
39.
40.

Date of arrest
Time of Arrest
Date of discharge
Discharge Time

41. Missing data

Time calculated in hospital days post
arrest until hospital discharge or patient
death.
Self- explanatory
Actual time of arrest
Self -explanatory
Actual time recorded for the hospital
discharge.
Area of data entry missing from the arrest
record that was necessary for the data
collection of this study.

Recorded in patient days if >24hrs or hours
if <24.
Recorded in month/day/year
Recorded in military hours
Recorded in month /day/year
Recorded in military hours.
Recorded numerically by area of missing
data entry.
1. Monitored
2. Initial rhythm / or cardiac rhythm
3. Termination time
4. Vitals
5. Expiration
6. Witnessed
7. Respiratory interventions
8. Time arrest paged
9. Time of responders
10. Medication
11. compression time / start
12. Type of code

Data Analysis / Outcome Criteria
Data was analyzed with respect to the primary outcomes: immediate survival after
resuscitation, at twenty four hours, and at the time of hospital discharge. Independent
variables assessed for association with survival include all items listed in Table 1 under
data elements. Patient diagnosis was evaluated in several ways and all analyzed with
respect to survival. Each diagnosis at the time of admission was recorded and
documented on the collection tool. A numerical number was assigned to each different

admission diagnosis and recorded on the collection tool as an admission diagnosis code
for each patient. Each code was then separated into one of five specific code
classifications; Cardiovascular disease. End Stage Disease, Infectious Disease, Gl/misc,
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and Trauma. These groupings are very similar to groupings originally set up by a study at
Cleveland Clinic*’ (2001) although modified to include a grouping for trauma, as well as
expanded to include individual admission diagnoses not previously encountered in their
study. Because recorded admission diagnoses are not always reflective of the main reason
for admission, the next area is based on actual ICD9 codes. This was in hope of
eliminating a group of patients who might have initially been given an admission
diagnosis based on symptoms, but later diagnosed as something else. For instance, a
patient may be initially presenting with chest pain and listed with that admitting
diagnosis. Later, after further workup and testing as an in-patient, this same patient may
have been diagnosed with a pulmonary embolism, pneumonia, aneurysm, or other
medical diagnosis sharing like symptoms. The next grouping was based on chart review
of all of the listed ICD-9 codes for the particular admission of the cardiac arrest. They
also were recorded numerically into one of the five specific code classifications
previously listed (Cardiovascular, End-stage Disease, Infectious Disease, GI, and
Trauma). The primary ICD9 Code classification would be recorded numerically as the
major ICD9 code classification for admission. The secondary ICD9 Code Classification
listed any other major ICD9 Code falling into a second classification category. For
instance, a septic patient with an extensive histoiy of cardiovascular disease would be
recorded as a “three” (infectious disease) under the primary ICD9 code classification
since sepsis was his primary reason for admission. The secondary ICD9 code
classification would be listed as a “one” indicative of the extensive history of
cardiovascular disease. Existing ICD9 code classifications greater than two included
major ICD9 codes falling into more than two code classification categories and recorded
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as either yes or no. This was an attempt to highlight those patients with multiple co
morbidities that may be particularly prone to poorer outcomes after an arrest. For
instance, one might expect a patient with a single co-morbidity such as angina to have
better chances at a positive outcome than a patient presenting with pneumonia /sepsis and
a significant history of lung Ca, Type II diabetes, HTN and cardiovascular disease. (See
Table 1 for further explanation of categories and Appendix A for additional breakdown
of diagnoses and patient population).
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Chapter 4
Analysis and Results
Breakdown of Populations
The time frame of the study was from July 1,2000 thru July of 2002. Spectrum
Health during the time of the study consisted of two main acute care hospitals located in
Grand Rapids, Michigan. The study includes both the Blodgett Campus and the
Butterworth Campus. At the beginning of the study both campuses comprised a total of
1044 licensed beds and provided a ftill-range of tertiary and acute care that is both
inpatient and outpatient. The Butterworth campus consisted of a 36 bed medical ICU, a
36 bed surgical ICU, 47 bed cardiovascular unit, and 210 med-surg beds at the beginning
of the study. Because of ongoing construction during the time of the study the total bed
capacity did fluctuate slightly during the two year period of the study. Most notable was
the addition of a 22 bed monitored med-surg floor (6 South) during the last year of tiie
study and the addition of monitoring capabilities on two of the existing med-surg areas.
Only two patients arresting in med-surg areas during the study were monitored. The
Blodgett campus consisted of a 13 bed MICU, 15 bed SICU, 8 bed Bum Unit, 9 bed
CCU, 34 bed telemetry unit, and 160 med-surg beds during the study. The combined
campuses occupied a census of approximately 78% during the two year time period of the
study.
Included in the study were all a^ult inpatients of age 18 or greater requiring CPR.
All repeat, out of hospital. Emergency department. Operating Room, and Pediatric arrests
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were excluded. The study includes any arrests in PACU, Cardiac Cath lab. Radiology,
special procedures, and any inpatient arrest in a remote area of the hospital recorded on
an arrest record. Any patients with a complete or partial do not resuscitate status at the
time of the arrest (n=35,11%) were excluded, as well as any arrest resulting in an
immediate change in patient DNR status (n=9, 3%), found dead or considered futile (n=l,
<1%), or found to be full DNR after arrest was page and not subject to foil arrest efforts
(n=3,1%).
There were a total of 526 arrest records recorded during this time period. There
were a total of 100 arrest that were Pediatric, occurred in the OR or ED and were
excluded. An additional 111 arrest were excluded as either a repeat arrest or an arrest not
requiring CPR, and 35 arrests were excluded secondary to code status (14 partial code
status-4%, 3 foil DNR at time of arrest -1%, and 18 changed to foil DNR during the
arrest-6%). The result was 277 patients meeting criteria and included into the study.
There were 163 (59%) of the patients that were male and 114 (14%) that were female.
The mean age was 66.09 with a range of 20-94 years and a median of 70. Combined
campus immediate survival rate was 155 (56%). The combined 24 hour survival was 94
(34%) with a hospital discharge rate of 52 (18.8%). See Table 2 for a breakdown of the
primary outcomes with respect for each campus.
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Table 2 Breakdown of Primary Outcomes and Campus
Immediate

24 Hour

Hospital

Survival

Survival

Discharge

Blodgett

58 (55.8%)

33(31.7%)

16 (15.4%)

Butterworth

97 (56.1%)

61 (35.3%)

37 (20.8%)

Combined

155(56%)

94 (34%)

52(18.8%)

* N= number of arrest surviving to specified endpt (% of arrest surviving to specified endpoint).

Techniques for Statistical Analysis
Pearson Chi-square test was used to assess the difference between the observed
and expected cell frequencies on all categorical data. A Fisher’s Exact test was also used
where appropriate. All results are reported at a 95% confidence interval in relation to the
outcome criteria of immediate survival, 24hour survival and hospital discharge.
Continuous variables were assessed by means of an independent T-test and are reported
as means + or - Standard deviation (SD) and medians with the 25*** and 75* percentiles.
A further assessment was also calculated using the odds ratio (OR) at a 95% confidence
interval (Cl) and reported in relation to the primary outcome endpoints of those
surviving.
Results and Significant Findings
Univariate Predictors of Survival
Location
Spectrum Health consisted of two major campuses at the time of this study.
Results were analyzed by the specific campus in relation to each outcome criteria. There
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were 173 arrests on the Butterworth Campus (63%) and 104 arrests on the Blodgett
Campus (37%). There was no significant diflference by campus in immediate survival
(P=,961), 24 hr survival (P=.704), or hospital discharge (P= .263).

Unit General / Unit Specific
Data was also analyzed by the general location of the patient at the time of the
arrest. This was classified as Medsurg, Adult Critical Care (ACC), and Obstetrics or
other. This data was also separated by the perspective campus at the time of the arrest.
There were no arrests recorded in the obstetrical area during the time fi-ame of the study.
(See Table-3-B for a breakdown of the populations by unit general and their perspective
campus).

Table 3 Breakdown of Populations by Unit General and Campus
Campus

Adult Critical Care

Other

Medsurg

Butterworth

151 (76%), (49%)

34 (17%), (11%)

14 (7%), (5%)

Blodgett

78 (69%), (25%)

31 (27%), (10%)

4 (4%), (1%)

* N=# o f arrests, {% o f arrests on indiv. campus), (% o f combined campuses).

Analysis of the combined campus data by unit general was significant for two of the three
primary endpoints. Immediate survival was significant (P=.042) as well as 24 hr survival
(P= .009). Hospital discharge was not significant but appeared to be possibly trending in
that direction (P=.066). Further breakdown of this data was required for interpretation.
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The result was a comparison of the general units on each individual campus as well as a
comparison of each general unit against the equivalent unit on the opposite campus.
Separation of the general units for each campus did not result in significant
difference between the units at the Blodgett Campus. There was no difference between
Medsurg, Adult Critical Care, and other units at immediate survival (P= .438), 24 hour
survival (P-.591) or hospital discharge (P= .415). On the Butterworth Campus the
difference between these areas was significant at all endpoints (Immediate survival
(P=.0071), 24 hour survival (P= .0009), and hospital discharge P=.0299). Comparison of
like units between campuses was not significant for any of the outcomes. There was no
significant difference between Adult Critical Care on the Blodgett Campus compared to
the Butterworth Campus (Immediate survival (P=.771), 24 hour survival (P=.662),
hospital discharge (P=.393)) and there was no significant difference in the Medsurg area
on the Blodgett Campus compared to Medsurg on the Butterworth Campus (immediate
survival (P=.063), 24 hour survival (P=.053), hospital discharge (P=.300). Comparison of
the different areas against the other areas on their prospective campus did not result in
any significant difference on the Blodgett Campus. On the Butterworth Campus the
difference between Medsurg and Adult Critical Care was significant at immediate
survival (P=.005), 24 hour survival (P=.001) and hospital discharge (P=.014). Patients in
the intensive care setting did have a significantly higher survival rate with 59% of the
patients surviving an initial arrest in the ICU versus 31% of the patients arresting in med
surg. This is similar at 24 hour and hospital discharge with 23.5 % of the arrest occurring
in the ICU surviving until hospital discharge versus 3.4% of those arresting in the
Medsurg areas. The specific unit of the arrest in each of these areas was not significant
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for immediate survival (P=.372) or hospital discharge (P=.371) but was for 24 hour
survival (P=.020). This is most likely due to a combination of the wide variability of the
all the various units, large difference cell counts, and the previously mentioned difference
in survival between the Medsurg and Adult Critical Care areas. The actual percentage of
arrest essentially did not vary greatly between any of the specific Medsurg areas nor the
specific Adult Critical Care areas across one or both campuses (Table 4 and 5).

Table 5 Adult Critical Care /Other

Table 4 Medsurg

Number

Percentage

Percentage of

of arrests

for Campus

all arrests

MCCS

62

31%

19.9%

2.6%

M IM

13

7%

4.2%

3%

1.6%

sees

36

18%

11.5%

3

4%

1.0%

SCCE

12

6%

3.8%

4W

7

4%

22%

4S

28

14%

9.0%

6S

2

1%

0.6%

MICU

43

38%

13.8%

6C

0

0%

0.0%

SICU

13

12%

4.2%

ID

4

4%

1.3%

CCU

9

8%

2.9%

IE

6

5%

1.9%

BURN

1

1%

0.3%

3D

7

6%

2.2%

4E

12

11%

3.8%

3E

5

4%

1.6%

4D

9

8%

2.9%

Unit

Number

Percentage

Percentage

of arrests

for campus

of all arrests

7N

9

5%

2.9%

6N

8

4%

5S

5

2S

Unit

6S only in existence from Nov 01 as Medsui^ telemetry floor
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Admission Diagnosis /ICD 9 Codes
Admission Diagnosis Code was not found to be significant for immediate survival
(P=.078), 24 hour survival (P-.167) or hospital discharge (P=.169). This was expected
given the wide variability of admission diagnoses across all hospital admission during
this time period. Classification of the primary admission diagnosis into one of the five
major groupings (end-stage, cardiovascular, infectious, trauma, Gl/misc) was not
significant for immediate survival (P-.184) or hospital discharge (P=.310) but was
significant for 24 hour survival (.003). Individual analysis of each grouping compared to
all of the others resulted in the following; Cardiovascular versus others was significant
(P=.000), End Stage versus others was not significant (P=.750), Infectious disease versus
others was not significant (P=.216), Trauma versus others was not significant (P=.060)
and GI /Mise versus others was significant (P=.021). The category of GI/ mise is rather
unreliable given the wide variable of diagnoses falling into that category and small cell
firequencies. It is therefore difficult to make a meaningful interpretation of that result.
Classification of the primary ICD-9 code for the hospital admission into one of the five
groupings was also significant for the 24 hour survival (P=.011). It was not significant for
the immediate survival (P=.406) or hospital discharge (P=.212). Breakdown of each
grouping against the others was very significant for the cardiovascular group versus all
others (P=.000). None of the other groupings were significant against each other
revealing the following; End Stage (P=.128), Infectious disease (P=.216), Trauma
(P-.156) and Gl/misc (P=.195). Secondary IÇD-9 code classification was not significant
for any of the outcomes with immediate survival (P=.l 10), 24 hour survival (P-.270),
and hospital discharge (P=.191). Existing ICD-9 code classifications greater than two was
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significant for immediate survival (P-.043) but not 24 hour survival (P=.483) or hospital
discharge (P=.627).
Age
The age in years was not found to be significant at any of the endpoints. The
mean age of the combined campuses was 66.1 years with a median of 70 years and a
range fi'om 20-74 years. The mean age was very similar between both campuses with the
mean age on the Butterworth Campus slightly higher at 68.35 years and 64.73 years on
the Blodgett Campus. Age was not significant for both groups at immediate survival
(P=.363), 24 hr survival (P=.578), and hospital discharge (P=.985). (See Table 6 and
Figures 1-3 for a breakdown of the median ages and survival).

Table 6- Breakdown of Median Ages and Survival
Number of patients

Median age in years

Yes

155

67.25

No

122

64.64

Yes

94

67.69

No

179

65.05

Yes

52

66.13

No

255

66.09

Immediate Survival

24 h r Survival

Hospital Discharge
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Gender
Gender was significant at the 24 hour Outcome with the male gender fairing better
than that of the female (P=.0167), but not significant for immediate survival (P=.238) or
hospital discharge (P=.661). Males made up 163 or (59%) of the patients in the study and
females made up 114 or (41%) of the patients in the study. The breakdown on both
campuses was similar as well (Table 7).

Table 7 Breakdown of Campus and Gender

*

Campus

Male

Female

Butterworth

108 (62.4%)

65 (37.6%)

Blodgett

55 (52.9%)

49 (47.1%)

N= number o f patients, (% by campus)

On all endpoints Males survived better than females with an immediate survival of 58.9%
of all the males surviving an initial arrest versus 51.8% of all the females. The 24 hour
survival was significant with 40.1 % of all the males surviving for 24 hours and only
26.1% of the females surviving 24 hours. Male were 1.5 times more likely to survive 24
hours than females (OR 1.54. 95% Cl, 1.07-2.21). Hospital discharge was not significant
with the results trending back towards the difference between immediate survival. 19.6%
of the males that arrested survived until hospital discharge versus 17.5 % of the females.
Age was not related to either gender or 24 hr survival or an interaction/combination of
the two (P=.793). There was no significant difference in the gender of patients that were
monitored versus non-monitored (P^.234). 70.2% of the female patients were monitored

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

46

versus 78.5% of the male patients (Figure 4). There was also no significant difference in
intubation (Figure 6) or the cardiac rhythm (Vtach/Vfib, Asystole, or other) documented
at the time of the arrest between male and female patients (P=.673). (See Table 8 for
breakdown of Gender, cardiac rhythm and Intubation and Figures 5-6).

Table 8 Percentages of Cardiac Rhythms and Gender
Cardiac Rhythm

Male
Gender Female

Vtach/Vfib

Asystole

Other

Unknown

32%

24.9%

34.8%

8.3%

26%

28.2%

35.9%

9.9%

*% of total population in separated by gender

M O N IT O R D

I

I no
unknown

male

female

GENDER

Figure 4- Gender and Monitored Patients
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vtach/vfib

Asystole

other

unknown

RHYTHM

Figure 5> Cardiac Rhythm and Gender

INTUBATION

o

0

prev. intubation

male

fem ale

GENDER

Figure 6- Gender and Intubation
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There was also no significant difference for any of the following variables in relation to
gender; age, response time, time to CPR, time to Defib, Time to return of spontaneous
circulation (ROSC), length of arrest or arrest time (actual military time recorded for
arrest). See Table 9 for mean variable tiihes in relation to gender.

Table 9 Variable Means in Relation to Gender
Age

Gender Male
Female

Response

Time to

Time to

Time to

Length of

Arrest

time

CPR

Defib

ROSC

arrest

time

65.56

.5127

1.2038

4.9848

14.656

21.70

1172

66.87

.4167

.8889

5.2381

16.500

20.53

1182

i4e

80

RHYTHM
caea

40

I

Ivtach/vfil

0258
0416

20

' female
CO 20

“ male

I IAsystole

08*6

I other
LU

123 unknown
Total Popi
0

20

40

60

80

100

AGE

Figure 7- Gender, Age and Arrest Time

N=

52

41

56

male

14

30

34

39

11

female

GENDER

Figure 8- Gender, Age and Rhythm
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Monitored
There were 208 patients (75%) that were monitored in this study and 65 non
monitored (24 %) and 4 unknown (1%). The breakdown between campuses was very
similar (Table 10). Patient monitoring was significant for all three outcomes especially 24
hour survival. Immediate survival was significant (P=.015), 24 hour was very significant
(P=.00007), and Hospital discharge was also significant (P=.0116). Out of all the patients
surviving until hospital discharge 86.5% were monitored versus 9.6% that were not. The
odds of surviving until hospital discharge was almost three times greater (OR 2.813,95%
Cl, 1.165-6.787) for monitored patients versus non-monitored.
Witnessed
There were 238 witnessed arrests in this study (86%) and 39 un-witnessed arrests
(14%). Three of the arrests were unknown (1.1%). These percentages were also very
similar between campuses (Table 10). Whether the arrest was witnessed or not was not
was not significant for immediate survival (P=.313), 24 hour survival (P=.088) or
hospital discharge (P=.061). Out of all of the patients surviving until discharge, only
3.8% survived that were non-witnessed.

Table 10- Breakdown of Monitored and Witnessed Patients by Campus
Monitored

Non-monitored

Witnessed

Unwitnessed

Blodgett

69(66.3%)

34 (32.7%)

85(81.7%)

19 (18.3%)

Butterworth

139 (80.3%)

31(17.9%)

153 (88.4%)

17 (9.8%)

Combined

208 (75%)

65 (24%)

238(86%)

39 (14%)

*Number of arrests (row percentage for each category).
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Type of Arrest
The type of arrest as recorded on the arrest record resulted in the following; 188 arrests
reported as cardiac (68%), 65 respiratory (23%), 12 other (4%) and 12 unknown (5%).
The type of arrest was not signiGcant for immediate survival (P=.535), 24 hr survival
(P=.756) or hospital discharge (P=.731). There was also a similar breakdown of arrest
type between botii campuses (Table 11).

Table 11- Breakdown of Arrest Type and Campus
Cardiac

Respiratory

Other

Unknown

Blodgett

63 (60.6%)

28 (26.9%)

6 (5.8%)

7 (6.7%)

Butterworth

125 (72.3%)

37(21.4%)

6(3.5% )

7 (6.7%)

combined

188 (68%)

65(23%)

12 (4%)

12 (5%)

*Number of arrests (row percentage for each category).

Intubation
Intubation was a factor that was significant in all areas related to survival.
Intubation was recorded as either yes, no or previously intubated prior to the arrest. There
were 168 patients intubated during the arrest (60.6%), 24 patients not intubated during
the arrest (8.7%), and 85 patients that were previously intubated prior to the arrest
(30.7%). The breakdown between campuses was also very similar (Table 12).
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Table 12- Breakdown of Intubation and Campus

Intubated (yes)

Intubated (no)

Previously intubated

Butterworth

103 (59.5%)

15 (8.7%)

55 (31.8%)

Blodgett

65 (62.5%)

9 (8.7%)

30 (28.8%)

*Number of arrests (row percentage for each category).

Immediate survival was significant (P=.0048) and both 24 hr survival (P=.000) and
hospital discharge were very significant (P=.0000). The odds of surviving until hospital
discharge were seven times greater if intubation was not required (OR 7.212,95% Cl,
3.341-15.566).
Initial Cardiac Rhythm
The initial cardiac rhythm present at the start of the arrest was significant for all
endpoints; immediate survival (P=.0003), 24 hr survival (P=.0002), and hospital
discharge (P=.0003). (See Table 3-1 for breakdovra of combine and individual campus
rhythms). The initial rhythm percentages were fairly consistent between both campuses

Table 13- Initial Cardiac Rhythm and Campus
Vtach/Vfib

Asystole

Other

Unknown

Butterworth

47 (27.2%)

56 (32.4%)

57 (32.9%)

13 (7.5%)

Blodgett

35 (33.7%)

19(18.4%)

38 (36.5%)

12(11.5%)

Combined

82 (29.6%)

75 (27.1%)

95 (34.3%)

25 (9%)

*Number of arrests (row percentage for each category).
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with the exception of asystole. Asystole was a higher percentage on the Butterworth
campus (32.4 % versus 18.35%) than the Blodgett campus. Comparison of each initial
rhythm versus the others was not significantly different for any of the endpoints with
asystole; Immediate survival (P=.297), 24 hour survival (P=.220), and hospital discharge
(P-.180). Patients that presented with ventricular tachycardia / ventricular fibrillation
(Vtach A^fib) as their initial rhythm were significant for all endpoints. Patients in this
rhythm displayed increased survival for each outcome; immediate survival (P=.000), 24
hour survival (P=.000) and hospital discharge (P=.OQO). The odds of surviving until
hospital discharge were two times greater if your initial rhythm was Vtach /Vfib versus
any other cardiac rhythm (OR 2.095, 95% Cl, 1,498- 2.9300.
Response Time and Time until CPR
Response time and Time until CPR were not significant for any of the primary
endpoints. The mean response time was .437 seconds for the combined campuses. The
mean time for response on the Butterworth campus was .389 seconds and .616 seconds
on the Blodgett campus. Response time was not significant for immediate survival
(P=.407), 24 hour survival (P=.309) or hospital discharge (P=.395). Time until CPR
started was also not significant for immediate survival (P=.540), 24 hour survival
(P=.689) or hospital discharge (P=.697). The mean time for the combined campuses was
1.07 minutes and again there was very minimal difference in mean times between
individual campuses (Blodgett -2.19 minutes, Butterworth-3.16 minutes).
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Defibrillation
Defibrillation attempts and time until defibrillation were also not significant as a
predictor of survival. Defibrillation was administered on 108 (39%) of the patients with
169 (61%) showing no documentation of any defibrillation attempts (Table 14).
Defibrillation attempts for initial shockable rhythms were not significant for immediate
survival (P=.268), 24 hour survival (P=.799), or hospital discharge (P=.721). The mean
time until defibrillation was 2.31 minutes for initial shockable rhythms only. The mean
time on the Butterworth Campus was 1.7 minutes and the mean time on the Blodgett
campus was 3.06 minutes (not significant P=.0609). Time until defibrillation was not
significant at immediate survival (P=.272), 24 hour survival (P=.242), or hospital
discharge (P=.219).

Table 14 Defibrillation Attempts and Campus
Defibrillation Attempts
Campus

Yes

no

Butterworth

64 (37%)

44 (42.3%)

Blodgett

109 (63 %)

60 (57.7%)

*Number of arrests (row percentage for each category).

Length of Arrest and Return of Spontaneous Circulation
Time until return of spontaneous circulation (ROSC) and the length of the arrest
were significant for all three outcomes. The mean ROSC time was 15.42 minutes with a
median time of 13 minutes for the combined campuses. The mean ROSC time on the
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Blodgett campus was 17.01 minutes and 14.46 minutes on the Butterworth campus
(Table 15). Time until ROSC was significant for immediate survival (P=.000), 24 hr
survival (P=.000) and discharge survival (P=.000). Immediate survival had a mean ROSC
time of 11.07 minutes, 9.31 minutes for 24 hr survival, and 8.42 minutes for hospital
discharge. The odds of surviving an arrest until hospital discharge were 2.5 times greater
if your return of spontaneous circulation time was less than or equal to 10 minutes (OR
2.483. 95% Cl, 1.865-3.305). Arrest associated without survival had a mean time for
ROSC greater than 21 minutes.

Table IS- Return of Spontaneous Circulation Times and Survival
OUTCOMES
Immediate survival

24 hour survival

Hospital discharge

Survival

N=

Mean

N=

Mean

N=

Mean

Yes

155

11.07

94

9.31

52

8.42

No

122

20.93

179

18.66

255

17.03

*N- number of codes, Mean= mean time until ROSC recorded in minutes
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Figure 9- Time to ROSC and Immediate Survival

Length of arrest was also significant for immediate survival (P=.001), 24 hour
survival (P=.000) and discharge survival (P=.003). The mean length of arrest was 21.22
minutes with a median time of 19 minutes for the combined campuses. The mean length
of arrest on the Blodgett campus was 22.16 minutes and 20.65 minutes on the
Butterworth campus (Table 16). Arrests with a mean time of longer than 25 minutes were
not associated with survival. Arrests lengths of those surviving were typically shorter
with a mean length of 18.7 minutes and a mean length of about 15 minutes associated
with hospital discharge. 30.9% of all arrest less than or equal to 15 minutes survived until
hospital discharge versus only 12.6% of arrests greater than 15 minutes in length. The
odds of surviving until hospital discharge were almost 2 times greater if the arrest time
was 15 minutes or less (OR 1.930,95% Cl, 1.406-2.651).
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Table 16- Breakdown of Length of Arrest and Survival

OUTCOMES
Immediate survival

24 hour survival

Hospital discharge

Survival

N=

Mean

N=

Mean

N=

Mean

Yes

155

18.70

94

16.06

52

15.73

No

122

24.42

179

23.75

255

22.48

*N= number o; codes, Mean= mean length of code recorded in minutes
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Figure 10- Arrest Time and Immediate Survival

Shift of Arrest / Actual Time of Arrest
The shift in which the arrest occurred was only significant for immediate survival
(P=.023) and 24 hr survival (P=.490), not hospital discharge (P=.083). This was also true
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for the time of the arrest. The actual time of the arrest was just significant for immediate
survival (P=.050) and was not significant for 24 hr survival (P=.572) or hospital
discharge (P=.230). Those who survived tended to be slightly later in the day. The
following is a breakdown of arrests by shift; 94 arrests occurred on the first shift (34%),
90 arrests on the second (32%) and 93 arrests on the third shift (34%). (Table 17, Table
18, Figure 11 and Figure 12).

30

20

10

Std. Dev = 698.10
Mean = 1175.9
N = 277.00

0

■o

o

o

ARREST: Time of Day
Figure 11- Arrest and Time of Day
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Table 17- Breakdown of shifts and Campuses

First Shift

Second Shift

Third Shift

Butterworth

57 (33%)

60 (35%)

56(32%)

Blodgett

37 (36%)

30 (29%)

37 (36%)

Combined

94(34%)

90 (32%)

93 (34%)

^Number of arrests (row percentage for each category).
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Figure 12- Campus, Arrest Time and Immediate Survival
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Table 18- Breakdown of Arrests per Shift and Survival Outcomes

OUTCOMES

Shift

Immediate Survival

24 hour survival

Hospital Discharge

First

50%

38%

20%

Second

68%

36%

24%

Third

50%

30%

12%

♦Percentage of arrests per shift surviving until specified outcome

Outcome of Limited Codes
There were 48 patients who had DNR orders specifying only certain interventions
at the time of the event. These patients are classified as a limited code status. 18 of these
patients changed to full DNR during the arrest (6%), 3 found to be full DNR after the
arrest was paged (1%), 14 of a limited code status including CPR, and 13 of a limited
code status excluding CPR. Because these patients did not receive a fiill ACLS effort,
they are excluded from the 277 patients included in the study. Patients with a code status
change after survival of the initial arrest are included in the study. Out of the 277 initial
patient arrests, 14 (5%) were made partial DNR or DNR without withdrawal of support,
73 (26%) were made full DNR comfort measures/ withdrawal of support, 185 (65%) had
no change in DNR status, and 5 (2%) no information. There was no significant difference
in code status change by campus (P=.6545). (Table 19 and Table 20).
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Table 19- Code Status Change after initial arrest and Campus

No Change

No Information

45 (26.0%)

120 (69.4%)

1 (.5%)

28 (27%)

65 (62.0%)

4 (3.8%)

Partial DNR without

Full DNR/ withdrawal

withdrawal

of support

Butterworth

7(4.1%)

Blodgett

7 (6.7%)

Table 20- Breakdown of Code status and Survival Outcomes

OUTCOMES
Immediate

Discharge

Survival
Partial DNR, No

Hospital

24 hour survival

Died

2 (14%)

8 (57%)

14(100%)

Survived

12 (86%)

6 (43%)

0 (0%)

Died

6 (8.3%)

42 (57.5%)

70 (95.8%)

Survived

67 (91.7%)

31 (42.4%)

3 (4.2%)

withdrawal of
support

Full DNR,
comfort
measures /
withdrawal of
support

* Percentage of arrests per shift surviving until specified outcome
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Table 21- Univariate Association of Significant Variables and Survival
24 Hour Survival

Immediate Survival
Variable

Patient
Number
N=277

Sex
Male

163 (59%)

Patien
t
%

Odds Ratio

34.7

1.137
(.914-1.42)
.852
(.654-1.11)

Female

114(41%)

21.3

Monitored
Yes

208 (75%)

45.1

65 (24%)
4 (1%)

10.3

Intubation
Yes

168 (60.6%)

48.4

No
Prev. intub

24(8.7%)
85 (30.7%)

7.6

No
Unknown

♦P
Value

(95% Cl)#

Patien
t
%

Odds Ratio

23.8

1.54
(1.07- 2.21)
.810
(685-.959)

.238
10.6

1.373
(1.02-1.86)
.718
(.550-.938)

.015

.886
(.828-949)
5.510
(1.68-18.1)

.005

2.153
(1.43-3.26)
.712
(.599-.845)
.817
(.560-1.19)
1.09
(.925-1.28)

.000

29.7
3.7

27.5
7.0

♦P
Value

Hospital Discharge
Patient
%

Odds Ratio

♦P
Value

(95% C l)#

(95% Cl)#

11.6
.0167
7.2

2.447
(1.35-4.43)
.727
(.624-.847)

.0000

.821
(.739.911)
7.236
(2.79-18.77)

.0000

2.075
(1.468-2.93)
.659
(.522-.831)
.764
(.491-1.187)
1.11
(.945-1.31)

.000

16.5
1.8

13.4
5.4

1.12
(.675-1.85)
.975
(.869-1.09)

.661

2.813
(1.17-6.89)
.849
(768-.938)

.0116

.741
(.622.883)
7.212
(3.341-15.56)

.0000

2.095
(1.50-2.93)
.601
(.435-.830)
.694
(.397-1.22)
1.142
(.959.1.36)

.000

1.096
(.733-1.64)
1.400
(.963-2.04)
.580
(.334-1.01)

.083

Cardiac
Rhythm
Vtach/vfib
Vs Other
Asystole

82 (29.6%)

23.4

195 (70.4%)

31.0

75 (27.1%)

14.7

Vs Other

202 (72.9%)

Shift''
First

94 (34%)

17

Second

90 (32%)

22

Third

93 (34%)

17

39.7

.787
(.567-1.09)
1.656
(1.14-2.40)
.804
(.578-1.12)

16.5
16.5
8.1

.297
25.0

.023

12.8
11.7
9.9

1.149
(.820-1.61)
1.069
(.751-1.52)
.803
(.553-1.17)

11.1
8.7
4.4

.220
15.5

.490

6.9
7.9
4.0

# OR indicates odds ratio; Cl; confidence Interval of surviving until specified outcome.
^ Shift is First =0700-1500, Second = 1500- 2300, Third =2300-0700
* Chi - Square Test, P-value, (95% confidence Interval), ~ Percentage of total population given
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Table 22- Univariate Association of Significant factors and Survival

Im mediate Survival
Odds Ratio
N=, Mean

A 1—■A
A
VansDic

*P
Value

Odds Ratio
N=, Mean

(95% Cl)

Time until
ROSC
Yes
No

155, 11.07
122,20.93

Hospital Discharge

24 Hour Survival
*P
Value

(95% Cl)

.000

94, 9.31
179,18.66

Odds Ratio
N=, Mean

.000

*P
Value

(95% Cl)

52,8.42
255, 17.03

.000

> lOmin
Yes
78 (28.2%)
No
77(27.8%)

.596
(.501.709)
3.190
(2.05-4.97)

38(13.9%)
56(20.5%)

.517
(.400-669)
2.734
(1.98-3.78)

17(6.1%)
35 (12.6%)

.449
(.301-668)
2.483
(1.87-3.31)

Length of
Arrest
Yes
155,18.70

94,16.06

No

52,15.73

.001
122,24.42

.000
179,23.75

.003
225,22.48

< 15 min
Yes
61 (22%)
No
94 (33.9%)

1.455
(1.03-2.07)
.831
(.704-982)

47(17.2%)
47 (17.2%)

1.904
(1.39-2.62)
.678
C544-.845)

29(10.5%)

1.326
(1 15-1.53)
.455
(280-.738)

44 (15.9%)

23 (8.3%)

1.930
(1.41-2.65)
.622
(.453-853)

<25 min
Yes
118(42.6%)
No
37 (13.4%)

1.255
(1.06-1.49)
.607
(.424.867)

78(28.6%)
16(5.95)

8 (2.9%)

1.286
(1.11-1.49)
.450
(.232-872)

# Or indicates odds ratio; Cl; confidence Interval of surviving until specified outcome.
* Chi - Square Test, P-value, (95% confidence Interval)
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Chapters
Discussion and Implications
Discussion
In this study the results of 277 cardiac arrests have been examined between the
two major campuses of Spectium Health. A hospital discharge survival rate of 18.8% was
reported which is very comparable to similar size facilities with like inclusion criteria.*’
26 32 36

of

the outcome criteria were significantly different between campuses

(Table 2) which would be the expectation since the facilities are functioning under the
same set of policies, procedures and standards of care. They also undergo a similar
decline from immediate survival to hospital discharge. This decline is somewhat dramatic
but is similar to that seen in other studies (Table 22). Although frustrating, these results

Table 23- Breakdown of Outcomes and Other Studies
Immediate

24 Hour

Hospital

Survival

Survival

Discharge

Blodgett

(55.8%)

(31.7%)

(15.4%)

Butterworth

(56.1%)

(35.3%)

(20.8%)

Combined

(56%)

(34%)

(18.8%)

D um ot et al (2001)

(53%)

(40%)

(22%)

(48%)

(22%)

(17%)

Skrifvars et al (2003)

* (% of arrest surviving to specified endpoint).
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remain consistent with the recent literature. Immediate survival has risen, probably a
result of increased technology, advanced guidelines, and early response times, but it is
offset by other factors with little gain in the percentage of hospital discharge. Andreason
et al (1998) address this point nicely reporting that survival rates in the inpatient setting
have remained basically unchanged for the last 25 years and are continuing to fluctuate
around 15%.^^ Significant factors such as organization, education and training that have
been able to effectively elevate survival in out of hospital arrest have not been affective
in the in-hospital setting.^^ The decline at the 24hour period can most likely be explained
by the withdrawal of life support that is most likely to take place during this time frame.
General location of the patient during the arrest was significant on the
Butterworth Campus for all outcomes when comparing the ACC areas to the Medsurg
units. This is not surprising given the inconsistent results found in other studies
addressing this variable. The location of the arrest has been associated to be significant in
some studies,*^while not significant in others.*

Myrianthefs et al in a study of 1II

ICU patients reported that despite an initial immediate survival of 100%, the long term
survival (>24hr) dropped dramatically to 9.2%. They conclude that despite the increased
surveillance, technology and short response time in the ICU, the percentage of patients
surviving longer than 24 hours is disappointing.^^ The authors attribute this to the high
acuity of the patient population and the low implementation of their DNR policies prior
to an arrest.^^ Dumot et al reported just the opposite with a dramatic drop in the Medsurg
population particularly on the night shift.*’ Without the capabilities to directly compare
the practices of these areas the results are not that meaningful. For instance, Medsurg
areas can vary greatly in staffing patterns, patient acuity, monitoring capabilities, ACLS
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qualified staff, etc. Most notable in our study was that patients in med-surg are more
likely to suffer a non-monitored arrest, a factor that was very significantly associated with
a poorer outcome at all endpoints. Location is a factor that probably varies greatly fi'om
the location of the study and the practices of the institution.
Admission diagnosis classification and ICD-9 Code classification were significant
for the 24 hour outcome with the cardiovascular category showing the best survival.
There is not a widely acceptable method of classifying co-morbid conditions. The
recommendation from the Utstein conference was use of the ICD-9 code classification
tools, however, they do acknowledge that theses classification tools have been largely
adapted for hospital financial and reimbursement purposes and are not a direct method of
establishing patient acuity.^ The classification system utilized was an expansion of the
categories previously established by Dumot et al at Cleveland Clinic. In our hospital the
cardiovascular group had the best survival at all endpoints, although significant only in
the 24 hour survival outcome. In the cardiovascular group 25.2% survived until hospital
discharge, compared to 16% for end-stage disease, 12% for infectious disease, 12% for
Gl/misc, and 13% for Trauma. This is similar to the results found by Dumot et al with
30% of the cardiovascular population surviving to discharge versus 15% infectious
disease, and 8% end-stage disease.
Age was not significant for any of the outcome endpoints in this study. Past
research has been rather inconclusive in this area. Several recent studies have found age
to be significant predictor of outcome, however the actual age that is significant has
varied. There is no standard, accepted definition of vdiat is elderly. Ages less than 70
years were associated with increased survival in three recent studies;^ ^
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60 years in two other recent s t u d i e s , a n d ages greater than 80 years were associated
with decreased survival in one study?® Other recent studies have not linked age as an
independent predictor. Both Dumot et al 2001 and Skrifvars et al 2002 did not find age to
have an overall efifect on s u r v i v a l . O t h e r studies have concluded that it is difficult to
separate age alone from co-morbidities. Tresch et al 1998 provide a detailed composite of
studies regarding CPR in the elderly, as well as the results of their own research.'*^ They
concluded that under certain conditions and disease states, CPR can be very successfiil.
Specifically, they note patients of a high functional capacity that are monitored and
admitted with acute coronary syndromes.'** Other studies conclude that elderly patients
admitted with primary cardiac disease fair well regardless of age

and also the

possibility of a conscious altering of treatment in very elderly patients which may
decrease this age groups chance of positive survival.^^ The results of our study would
also support that there is a combination of other factors that influence survival and not
necessarily age alone. On all three outcomes (immediate, 24 hour and hospital discharge)
the mean age of those surviving was older than that of those that expired. This is
obviously suggestive that other factors which may have typically been associated with
age but are not necessarily present, may be more influential on negative outcomes than
age itself. In the presence of factors associated with a positive outcome the elderly may
still benefit with a positive outcome and recovery.
Gender was not significant for immediate survival or hospital discharge in this
study. The 24 hour outcome was significant in favor of increased male survival. It was
difficult to account for this based on the results of the data. As previously reported there
was no significant difference between gender and any of the other significant variables

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

67

found in the study. There was also not any difference in gender and the number of
patients withdrawn from life support which might typically be done in the first 24 hour
time period (Table 23). The percentage o f male to female remained closely consistent
with the percentage of males to females in the study (59% male, 41% female).

Table 24 Code Status Changes and Gender
Partial DNR with

Fuii DNR with

withdrawai of

withdrawai of

support

support/ comfort

No change in

No information

DNR status

measures only

Gender M ale
Fem ale

9(63.3% )

45 (61.6%)

107 (57.8%)

2 (40%)

5 (35.7%)

28 (38.4%)

78 (42.2%)

3 (60 %)

*N= number of arrests (% of total arrests).

Recent literature has not shown gender to be a significant factor in in-patient cardiac
arrest outcomes, and of the studies that have, it has not been found to be in favor of the
men. Herlitz et al^^® studied 557 patients and specifically gender characteristics and
outcome post inpatient cardiac arrest. They concluded that the female gender was
associated with a small improvement in survival."*® They ^so noted that more women
(30%) presented in pulseless electrical activity (PEA) than men (15%) (P<.0001) and
more men presented in Vtach / Vfib (57%) than women (41%) (P<.001). The percentages
of males that arrested and presented in Vtach A^fib in this study were also higher, 32%
male versus 26% female."*® There was a very slight increase in the percentages of women
presenting in PEA and asystole than that of the men (Table 8). Cooper et al 2003
conducted a large study of 808 pts (60% male and 40% female) and reported that the
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immediate survival was significant (P==.05) slightly in favor of female survival (43%)
versus survival of men (39%)/^ Many other recent studies have found no significant
difference in gender and arrest outcomes.* ** ^ Although this area is gaining attention,
the relationship of gender and in-patient arrests has not been widely researched.
Monitored patients faired significantly better in all areas than non-monitored. This
is an area that has been consistently found in in-patient arrests.^*

Differing

attributions have been made as to why this has occurred and it probably varies according
to the capabilities of the institution. For instance, does the institution have monitoring
capabilities in med-surg? Dumot et al closely linked un-monitored arrest in terms of
location (probably med-surg) and the increased risk of an un-witnessed arrest that would
be associated with a poorer outcome.*’ Herlitz et al noted a higher incidence of cardiac
disease in the monitored areas which is typically associated with a more positive
outcome.^* Both Herlitz and Andreason noted a higher percentage of patients in
monitored areas found in Vtach/Vfib versus the other rhythms (PEA, Asystole) that have
been associated with a poorer outcome.^*

This may be indicative of a shorter response

time. In our study, the percentage of monitored patients that presented in Vtach / Vfib
was higher (82.7% monitored versus 17.3% non-monitored) however, the percentage of
patients foimd in asystole was also higher (73.0 % monitored versus 27 % nonmonitored). There was no significant difference found in comparison of monitoring by
rhythm (P=.277). Most likely, monitored patients success is probably a combination of
factors all associated with positive outcomes which may include one or more of the
following; shorter response times, closer rhonitoring of patient status, increased training
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of staff for higher acuity patients, initial cardiac rhythms of VtaclvVfib, and a higher
incidence of isolated cardiovascular disease on intermediate telemetry floors.
Witnessed arrests can be associated with similar factors linked with positive
outcomes as monitoring. This is especially true in this study in which the definition of
witnessed was as the Utstien guidelines suggest “an event that is seen, heard or
monitored” therefore resulting in all monitored arrests being witnessed.* Witnessed
arrests and higher acuity areas associated with monitoring eliminate some of the factors
such as prolonged down times, delayed CPR or ACTS interventions, presence of asystole
etc. All of which are associated with poorer patient outcomes.* ** *’ Witnessed arrests
were not significant for any of the three outcomes in this study. However, the results for
the 24 hour and hospital discharge were trending in that direction. Dumot et al reported a
discharge survival for witnessed arrests of 25% versus non-witnessed of 7%.*^ This is
very similar to that of our study with only 5.6% of the non-witnessed arrests surviving
until discharge versus 21% of the witnessed. Schultz et al reported only 4% survival for
un-witnessed arrests in 1995.^** It would seem that any event that is witnessed in an area
and patient population that is not monitored would be advantageous. Perhaps because of
the high percentage of patients that were witnessed only because they were monitored
altered this finding. This also may be the result of the subjective nature in which it is
recorded on the cardiac arrest form as well as the subjective nature regarding the actions
of the person witnessing the arrest. For instance, an arrest witnessed by a family member
who calls out for a nurse versus the arrest witnessed in the presence of an ACTS provider
capable of providing immediate interventions. Given the high significance of monitoring

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

70

in relation to outcomes versus witnessed, monitoring may be a more reliable factor in
predicting future outcomes.
The type of arrest was not significant in this study but given the subjective nature
of the recording of this variable it is not surprising. It is often difficult at the time of an
arrest to piece together whether the arrest was primarily of a cardiac nature or respiratory.
This is especially true if the arrest was not witnessed and not monitored. Responders are
essentially making their best guess as to what actually prompted the arrest. This also
accounts for the high percentage of arrests recorded as “other” or “unknown.”
Intubation was significant for all endpoints in this study. Previous intubation did
not alter survival. Any arrest at all requiring intubation of any type (either previous or
during the code) was associated with a much poorer outcome. Only 18.8% of the patients
previously intubated survived until hospital discharge and only 12.5 % of the patients
intubated during the arrest survived to hospital discharge. 62.5% of the patients not
requiring intubation survived until hospital discharge. These results are similar to those
found by Dumot et al in which intubation was also found to be significant as a predictor
for hospital discharge (?<.001).^^ 7% of the patients in their study did not require
intubation. Only 19% of the patients requiring intubation survived until hospital
discharge versus 73 % of the patients not requiring intubation.*’ Woodhouse et al 1992
also found the need for intubation as a parameter influencing non-survival in their study
of survivors of Vtach versus Asystole.'*^
Initial cardiac rhythm was significant for all three endpoints with patients in
Ventricular tachycardia A^entricular fibrillation (VtachA^fib) fairing significantly better
than all of the others. Other studies have found asystole significant for non-survival.'*^ In
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our study Vtach was significantly associated with a better survival than the other
rhythms. This has been documented in multiple studies.^*

73.3% of the

patients presenting in any other rhythm other than Vtach/Vfib didn’t survive until
hospital discharge versus 26.7% of the people in Vtach /Vfib. Asystole was not
significantly associated with poorer survival than the other rhythms. This was most likely
because asystole was recorded separate of pulseless electrical activity (PEA) and asystole
Was not significantly different than the survivors for PEA. 85.3 % of the patients
presenting in asystole did not survive as well as 88.4% of the arrests presenting with
PEA. This finding has also been documented by other researchers.^’ The American Heart
Association task force suggests only recording initial cardiac Aythms into only two
major categories: Ventricular fibrillation/ pulseless Vtach, or Non- Vfib /Vtach which
would include both PEA and asystole as sub-classifications.^

^

Response time and time until CPR were not significant for any of the outcomes.
This is not surprising as both of the time intervals reported for each variable were quite
short. This is most likely explained by the highly subjective nature associated with the
recording of these times, as well as the large number of codes in which the responders
were indicated as already being present at the start of the code. Compared to out of
hospital arrests in which the early activation of emergency medical teams, quick response
times and early defibrillation have been significantly helpful, these times have not
necessarily been shown to be as significant in the in-patient setting. This does not imply
that the same “chain of survival” established as important for out of hospital arrest does
not apply* but more importantly it is expected. In the inpatient setting response times are
generally short with any time reported of considerable length more of an outlier. Dumot
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reported response times at Cleveland Clinic of less than 5 minutes in all arrests and 3
minutes in 96% of the cases.*’ This is unlike the out of hospital setting in Wiich response
times can vary greatly. In a setting where all staff are CPR certified with ACLS certified
response teams, unless the responders for that facility are uncharacteristically slow for all
arrests, it would not seem likely that this would be significant. Anyone with a significant
“down” time or delay in CPR would most likely be an un-vfitnessed or un-monitored
arrest, which has been establishing increasing importance in the in-hospital arrest
literature as well as the length of the arrest and the time until return of spontaneous
circulation (ROSC).
Time until ROSC and the length of arrest were significant in all areas. Lengths of
arrest and ROSC times have been significant predictors of outcomes in numerous other
studies. Cooper et al (2003) found the duration of arrest to be highly significant with 62%
of those that survived resuscitated in less than 14 minutes and only a 20% survival
associated with arrests greater than 15 minutes.^"* Bedell reported that lengths of arrests
less than 15 minutes had a far better outcome and arrests extending beyond 30 minutes
were uniformly unsuccessful.^ Schultz in 1996 reported that efforts extending beyond 10
minutes were associated with a poor survival. Arrest less than 10 minutes had a 48%
survival until discharge versus greater than 10 minutes an 18% survival and only 2%
survival until discharge.’** Van Walraven et al has proposed similar findings and
incorporated a 10 minute ROSC time as a critical point in a proposed decision tree
indicative of possible hospital discharge.** Dumot et al also reported that the duration of
the arrest was significant at all times.*’ In this study the median length of time for an
arrest was 20 minutes for survivors versus 29 minutes for non-survivors. Arrests lasting
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15 minutes or less were associated with a 40% survival versus an 18% survival for arrest
lasting longer than 15 minutes. Although these results are by no means supported as an
absolute, when identified with other variables associated with negative outcomes (such as
intubation, non-cardiovascular illness. Asystole or PEA etc.) such information might be
very helpful in identifying situations of futility. This could be used to establish
guidelines to assist family members to make appropriate decisions in accordance with
their loved ones wishes.
Shift of arrest was significant for the immediate survival with those surviving
tending to be slightly later in the day. There was essentially no difference in the 24 hour
survival percentages (38%, 36%, and 30%). Shift of arrest is not a widely reported
variable in other studies. Dumot et al found arrests on the night shift associated with a
significantly lower percentage of survival (14%).*’ Although our discharge survival was
lower (12%) on the night shift, it was not significantly different from that of the other
shifts. The evening shift faired the best (24%) but not significantly different from the day
shift survival (20%) with an overall discharge survival of 18.8%.
Although a wide topic of discussion there is very little research directed at limited
code status and in-patient arrest.*’ The number of patients in our limited code group was
small making it difficult to derive any meaningful conclusions. Further research of this
patient population in a large prospective study is necessary with particular emphasis on
the interventions to be performed or excluded (i.e. intubation only, defibrillation only,
meds only etc.) as specified by the DNR order. A change in code status after an initial
arrest was found to be associated with particularly poor outcomes. Very little difference
between the partial DNR and full DNR / withdrawal status was found. None of the
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patients made partial DNR survived after an arrest until discharge and only 3 (4.2%)
patients changed to fiill DNR / withdraw^al survived until hospital discharge.
Limitations and Future Research
Future replication of this study in a prospective fashion would be of significant
benefit to fiirther substantiate the study results. Future establishment of a cardiac arrest
data base specifically designed for research would help in this effort. Limitations of the
study include a retrospective collection of documented data from the chart and cardiac
arrest record. During the collection of this data the reviewer was also not blinded to
patient outcomes when collecting the variables. The subjective nature of documentation
on the cardiac arrest record is a known limitation especially in relation to time intervals
and data collection. Not all recording is done off synchronized tools with the same person
recording throughout the entire event. Further development of a cardiac arrest record
specifically designed for data collection would be beneficial. Pre-established and easily
accessible definitions for all variables recorded during the arrest would also assist in the
accuracy of the data recorded and aid in the consistency of the data collected from
recorder to recorder. The low sample size of some of the cell counts might be eliminated
in future research with a larger sample size covering a longer time period.
Conclusions
As in other studies our immediate (56%) and 24 hour survival (34%) rates are
initially high but follow a rather rapid decline until hospital discharge. In this study, the
hospital discharge rate following an arrest was 18.8% and is very comparable to that of
other studies. Further research in this area with standard definitions would help
substantiate these results. Very ill patients that are not monitored have been significantly
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associated with a poor outcome including; immediate, 24 hr and hospital discharge.
Patients in med-surg are more likely to suffer a non-monitored arrest, which is
significantly associated with a poorer outcome, particularly those patients with longer
ROSC times (>10 min) or longer arrests (>15min). Cardiovascular patients faired best in
this study as well as patients presenting in an initial rhythm of Vtach or Vfib. Previous
intubation prior to an arrest did not alter survival. Intubation either during the code or
prior to the code suffer similar outcomes that are significantly poorer that of the non
intubated population. Further evaluation and research of limited codes is necessary to
provide meaningful conclusions in this area. In the event of a code, partial DNR status or
a change in the patients status to partial DNR during or after the code, fair no better that
fidl DNR status prior to the code. The outcome of limited resuscitations after an arrest is
very poor.
Results of this study provide preliminary data to further assess future outcomes
for in-patient cardiac arrests. Although no absolutes, the results fix)m this study should
help caregivers identify significant factors associated with predominately poor outcomes.
This information used in combination with patient wishes, should improve the caregivers
ability to direct patients and families to make informed, individualized end of life
decisions. Because no two patient scenarios are identical, applying tins information in
combination with any unique patient circumstances, caregivers should be able to assist
families with end of life teaching and the ability to improve informed, educated,
individualized end of life care.
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Jane Johnson RN, BS
2175 Innwood Drive SE
Kentwood, MI 49508
Dear Jane,
I have received your revised data collection form for your proposal, “Predicting in-house
Survival Post Cardiopulmonary Resuscitation”. It appears that you have addressed the
previous recommendations of the committee so the study is approved with the submission
of this data collection form. Please also note that you advised not to download an
existing database to obtain your data. It is felt that this would raise issues regarding
patient confidentiality.
I have forwarded your revised study to Linda Pool. She will make arrangements for you
to continue to the Hospital Research and Human Subjects Committee.
As per Nursing Research Committee policy, you will be assigned a sponsor who will
serve as a resource to you during this study. I am happy to serve in that capacity for you.
Upon completion o f your research study, we will look forward to an oral and /or poster
presentation in a format appropriate to the topic and in timing with other educational
offerings. We also encourage you to present your findings via conference presentations
and publication.
Please feel free to call me if you have any questions or need further clarification. I can be
reached at 391-2676.
Sincerely,

J
Jan Hodges, MSN, RN
Chairperson, Nursing Research Committee
c:

Linda Pool, Research Office
Dale Shamblin, Quality
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Jane Johnson, RN
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100 Michigan NE, MC-16
Grand Rapids, MI 49503
Dear Ms. Johnson,
By means o f the expedited review process your protocol entitled, "Predicting In-House
Survival Post Cardiopulmonary Resuscitation" was reviewed and given approval. The
Spectrum Health Number assigned to your study is (2003-017). Please refer to the
assigned number in all correspondence with the research office.
The Federal Drug Administration requires that any unexpected serious, adverse reactions
must be promptly reported to the Research and Human Rights Committee within five
days and all changes made to the study after initiation require submission in writing and
approval of the Committee before the changes are implemented. You are responsible for
complying with these and all other policies and procedures of the FDA/USDA, Spectrum
Health Research and Human Rights Committee and Spectrum Health.
The Research and Human Rights Committee and the F.D.A. requires you submit in
writing, a progress report to the Committee by December 1, 2003, and you will need
reapproval should your study be ongoing at that time.

If you have any questions, please phone me or Linda Pool at 391-1291/1299.
Sincerely,
r
Jeffrey S. Jones, M.D.
Chairman, Spectrum Health Research and Human Rights Committee
JSJ/tjv
cc: File

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

0J(^
Q r a n d 'S à lle y
Sta te U n iv e r s it y
I CAMPUS DRIVE • ALLENDALE. MICHIGAN 49401-9403 • 616/895-6611

November 26, 2003

Jane Johnson ”
Manager Administrative Care Services
100 N Michigan Ave NE
Grand Rapids, MI 49503
RE: Proposals #04-85-H
Dear Ms. Johnson:
The Human Research Review Committee o f Grand Valley State University
is charged to examine proposals with respect to protection o f human
subjects. The Committee has considered your proposals. Predicting InHouse Survival Post Cardiopulmonary Resuscitation, and is satisfied that
you have complied with the intent o f the regulations published in the Federal
Register 46(16)8386-8392, January 26. 1981.
Sincerely,

________

Paul Huizenga, Chair

Human Research Review Committee
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Appendix C
Admission Diagnosis Classification Tool

Code
Categories
1.

Diagnostic
Groupings

ADMISSION
DIAGNOSIS

Cardiovascular
3
4
5
6
8

9

11
12

13
42

45
50
51
48
67
60
62
66

87
68

HTN
CAD
Hypotension
MI
Thoracic
Abdominal Aortic
Aneurysm
Chest pain,
unstable angina, r/o
MI, ACS
Atherosclerotic
Heart Dx
PE
CHF
Aortic Stenosis/Co
arc / anomalies
/valvular Dx
Cardiogenic Shock
Pulmonary HTN
EKG changes
Surg
complications-card
PVD
Vtach, life
threatening
arrhythmia
SAH
Ischemic
extremities
Carotid Stenosis /
Occ.
Pacer

# in Primary
study Admission
Dx Code
N=162
1

18
4
31
6

31

5
1

26
7

2
1
0
1
2
1

2
1

3
2
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69
72
73
75
78
60

2.

Bradycardia
CVA
Arrhythmia —not
life threatening
Pulmonary Edema
Cerebral Aneurysm
Iliac Aneurysm
/Femoral psuedoaneurysm/

1
2

9
2
1
2

End Stage Dx

N=71
ID
15
16
17
18
19
20

21
22

23
24
25
26
47
49
52
54
55
57
59
81
70

SOB
s/p Arrest
Hypoglycemia
Breast CA
Pleural Effusion
Renal Failure /
renal insufficiency
High Grade
Dysplasia of
Stomach
Resp Failure/ resp
distress / COPD
Hypoxia
Pancreatic CA /
Pancreatitis
NIDDM
Acute leukemia
Hyperglycemia
Multisystem Organ
Failure
Diabetic
Ketoacidosis
Lung CA / Lung
mass
Seizure
Medication
overdose
ETOH
Vent Dep
Prostate CA
Mesothelioma
Lung

8
8
1
1

4
6
1

11

3
2
0
2
1
0
0
6

3
1
1
0
1
1
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74
79
80
96
97
99
3.

1
2
1
2
1
1

N=40

Infectious Dx/
Systemic
Infection
75
27
28
29
30
31
32
33
98

4.

Myasthenia Gravis
Hepatic Failure
Mental status
changes/ Dementia
Acute sickle cell
crisis
Metastatic CA
encephalopathy

Fever
leukocytosis
Pneumonia
/bronchitis
Necretizing Fascitis
/ fascititis
Septic Shock
/sepsis
Cellulitis
DIG
L hip Hematoma
hemoptysis

2

3
12
2

14
3
1
1
2

GI/
Miscellaneous

N=53
38
39
40
41
46

53
63
65
71

Nausea / vomiting /
dehydration
Diarrhea
GI Bleed
Small bowel
obstruction
Acute Cholecystitis
-Sphincter of Oddi
dys
Surg complications
other
Cephalgia /
migraine
Gastric outlet
obstruction
Cervical
Radiculopathy

5
0
8

4
5

1
1
2
0
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76
77
85
86

89
90
91
106
107
108
109
100
102
1
101

5.

0
2
1
1

4
3
2

5
1
1
2
1
1
1
1

Trauma

N=29
34
35
36
37
43
44
58

81

82
83
2

Total

Back Pain
Hypothermia
Perforated viscus
Hemolysis
Anemia
Syncope
Generalized
weakness/fatigue
Abdominal pain
Thrombocytopenia
Spleenectomy not
RT trauma
Lumbar stenosis
Pregnancy
Appendicitis
Abdominal Mass
Pelvic abscess

CHI / open head
injury
Retroperitoneal
bleed
Spinal injury
Subdural bleed
/ICB
Multiple trauma,
MVA
Fx’s rt trauma
Quadriplegic,
paraplegic as a
result of trauma
Pneumo/
hemopneumothorax
related to trauma
Spleen/ liver lac as
a result of trauma
Near drowning rt
trauma
Bums RT trauma

7
0
0

3
6

9
0

1

1
1
1

N=343
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ICD -9 Data Collection Tool

Name

Admission ICD 9 Code
DX
number

ICD 9 Code Description

Discharge
Time
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Code
status
Change
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Composite o f Recent Literature
Author

Year

Pt no.

Location
o f study

Inclusion
Criteria

Dschg
Survival

Ballevv

1994

313

USA
-Univ. of VA
Health Science
Center

16%

Dhar

1995

285

Canada

Fried

1996

122

USA
Providence
RI.

-All adult
inpts.
- > 18yrsof
age
- ED.OR,
PACU Cath
lab not
included
-All pts
admitted to
ICU after
inpt arrest.
Included both
in and out of
hospital
arrests.
-All adult
inpts.

Schultz

1996

266

USA
Georgetown
University
Hospital

-All inpt
arrests
including
ED. OR and
Cath lab

9%

Cooper

1997

808

UK

Followed
Utstein
reporting
guidelines for
OUT of
hospital
arrests.

21%

Denton

1997

112

Northwest
England

-All ICU pts
surviving
initial arrest

28%

33%

29% Immed.
survival

Significant
Prognostic
Indicators
-Initial rhythm of Vtach
assoc with improved
survival.
-HTN assoc with
improved survival.
-Sepsis assoc with poor
survival
(P<.001)
Survivors had longer
ICU stays than nonsurvivors (P<.001) and
longer hospital stays
(P<.001)

Special
Variable of
Interest
Functional capacitj'Best predictor of pts.
Unlikely to benefit
fl^om CPR.

Determine long term
outcome, LOS and
ICU resource
consumption following
cardiac arrest.

-Age >75 was assoc
with a short ACLS trial.
-Prior dependent
function assoc with
short trial
-Age > 60 associated
with poor outcome.
-Gender not sig.
-Setting-not signif
based on location.
-Duration- CPR efforts
> 10 min assoc with
poor survival.
-Co-morbid conditions
signif with certain Dx.

Determine the extent of
variability of ACLS
and to determine if age
is assoc with
variability'.
Determine objective
factors regarding
outcome after CPR.

Key factors influencing
survival were duration
of arrest, primary
arrhythmia, age <70.
primary mode of arrest,
difficulties during the
arrest. Gender not
significant.
-Age, Sex, and location
not signif predictors
assoc with outcome.
-Initial cardiac rhythm Vfib most common and
best prognosis (30%
survival). Asystole
worst survival (16%)
but initial cardiac
rhythm was not found
to be signif (p=.56)

Effect of variables and
established
resuscitation team and
survival post arrest
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Determine what factors
were different b/w
survivors and non
survivors. Seven
factors signif r/t med
delivered, defib
attempts, and Glasgow,
APA<3HE 11 score.

98
Ebell

1997

656

US

All adult
inpatient by
chart review
of three
facilities
excluding
OR, ED.
-All adult
inpts
including
repeat arrests
(n-28) and
excluding all
ED arrests

Andreason
(Herlitz)

1998

216

Sweden

Rankin

1998

133

New Zealand

Tresch

1998

Bowker

1999

264

UK

-All adult
inpatient
arrests ex
cluding
children,
repeat arrests,
arrest
initiated
outside of the
hospital.

De Vos

1999

553

Amsterdam

-All adult
inpts,
> l8yrs of
age
excluding
any repeat
arrests. ED
included but
no out of

Utstein
guidelines

5.3%

Did not find the three
decision support tools
to be predictive of
outcome post arrest.

42%

Monitored (52%) vs
Non-monitored (27%)
P<.OOI
-Cardiac rhythm
monitored pts found
more likely in
VtachA'fib (68%) vs.
non-monitored (35%).
P<.OOI
No statistical tests
related to outcome just
percentages calculated
fixim the Utstein
Reporting method.

26%

Evaluated PARPrognosis after
resuscitation, PAMPre-arrest Morbid it)',
and APACHE score.

Utstein model mostly
clear and easy to use
but in need of some
clarifications and may
benefit from some
adjustments.

Age vs. survival

Composite of other
studies addressing age
and outcome after
Cardiac arrest.

11.0 %

No sig difference, in
outcomes by sex, age.
Length of stay prior to
arrest was sig (P<.OOI ).
Mean 1.7 days for
survivors and 8 days for
non-survivors. All three
morbidity scores did
accurately identify a
group of pts who did
not survive resusc.

Evaluation of three
morbidity scores
(PAM- pre-arrest
morbidity score, PARPrognosis After
Resuscitation Score
and Modified PAM
indices) and predicting
unsuccessful CPR
outcomes

21.7%

Age- 70 yrs or less
more likely to survive
(24% vs. 18%)
Functionally
independent at time of
admission 2X more
likely to survive than
functionally dep (23%
vs. 12%) __________

Type of pre-arrest
morbidity as
prognostic value for
survival after CPR
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hospital
initiated
arrests.
Henderson

2000

220

USA

Dumot

2001

445

USA, Cleveland
Clinic

-All adult
inpatients
>18 yrs of
age in nonICU settings
-All inpt
arrests 18
years or older
including
ED. No
partial DNR
or repeat
arrests
included.

1996-1997
(6%)
1997-1998
(18%)

23%

Stroke or Renal failure
prior to arrest
associated with poor
outcome.
Discharge survival sig
(P=.09).Compares
survival before and
after CPR team
established.
Sex- not signif
Age- not signif
Witnessed (25%) vs
non-witnessed (7%)
significant (P=.005)
Pts on units or ICU’s
had better rate of
survival.
No pts with limited
resuscitation survived.
Poor survival assoc
with longer arrests,
increased atropine,
multiple defibs, mult
arrhythmias.
Survival higher with
cardiac dx (30%)

Evaluated the effect of
an established
resuscitation team and
survival post cardiac
arrest.
Conclusion- very ill,
unmonitored pts are at
risk for a non
witnessed cardiac
arrest with poor
outcome during the
night.
Outcome of limited
resuscitations are very
poor.
Disproportionate
number of arrest during
the night in nonmonitored beds.

Herlitz

2001

557

Sweden

-All inpt
arrests

36.4%
women
38.0% men

More men that women
were found in
VtachA'fib (p<001).
More women found in
PEA (P<001) After
adjustments concluded
that female gender
assoc with sm.
improvement in
survival.

Is there a difference
b/w men and women in
characteristics and
outcome after cardiac
arrest?

Herlitz

2001

557

Sweden

-All inpt
cardiac
arrests

Monitored
43.2%
Nonmonitored
31.1%

53% monitored in
study.
If monitored;
-more likely to be acute
MI (p=.001), witnessed
(P=.001 ), shorter Defib
time (P=.006), Vtach as
initial rhythm (P=.006)

Outcome of monitored
vs. non-monitored
patients

Walraven

2001

327

Canada

-All inpt
arrests except
Neo and OR.
Adults >
16yrsofage.
ED included
if arrest
initiated in
the ED

15%

Significant predictors
-Witnessed arrest,
initial rhythm, and
ROSC within 10 min

Development of a
decision aid to identify'
individuals extremely
unlikely to benefit
from continued
resuscitation efforts.
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Granja

2002

97

Portugal

-All adult
cardiac arrest
pts admitted
to an 8 bed
ICU

37%

Develop health related
quality of life of cardiac
arrest survivors
Testing EQ-5D
Instrument

Conclusion- CPR is
frequently unsuccessftil
but if survival is
achieved a fairly good
quality of life can be
expected

Skrifvars

2002

204

Finland

-All adult
arrest, only
last attempt
o f repeat
arrests
included

17%

Age- no effect on
survival
Sex- no effect on
survival
Initial rhythm-Vtach
assoc with greater
survival to discharge
(P=.007)
Witnessed arrest assoc
with increased survival
to discharge.

Identify factors assoc
with poor outcome
after CPR

Hodgetts

2002

139

UK

All inpts. no
ED, no DNR

14%

Use o f panel to
retrospectively review
cardiac arrestsConclusion- panel
unanimously agreed
that 61.9% of arrests
were potentially
avoidable rising to 68%
with ED excluded.

Determine the
incidence of avoidable
cardiac arrest among
patients who had
received resuscitation

Cooper

2003

1633

UK, Plymouth

All adult
inpts > 20
years o f age
No repeat
arrests.

19%

Age, rhythm, duration
of arrest, primary mode
of arrest was signif for
24hr survival.

Myrianthef

2003

III

Athens

Only ICU
inpt arrests

9.2 %

Only percentages given,
no statistical test or
significant outcomes
noted

Determine key factors
influencing survival
from CPR attempts and
to produce a survival
predictive scale for use
during a resuscitation
attempt. ___________
Although initial
success in ICU is high
the 24hr and discharge
is disproportionably
low.
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